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High performance and precise control

Encoder

Various type with high
resolution

High
stability

Application

 Shaft type : @30 ~ @78

* Hollow shaft type : @30 ~ ©128

* MPG : Panel attach type, Portable type

» Incremental type, Absolute type, Magent type
» Customized models

» Various output type

* Resolution : 10P/R ~ 6,000P/R

« Strong against noise with digital output
* Various power input

* High compatibility with various machine
» Easy to apply

* Elevator

* Lubrication

* FA Machine

* Industrial Motor
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H88B Series (512, 1024 P/R)
H88-30C Series (512, 1024 P/R)
H100 Series (512, 1024 P/R)
SMB0 Series

SM80 Series (100 P/R)

SPM Series (100 P/R)
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WEncoder is light sensor that detects and converts mechanical transfer or
displacement into electric signal. It detects the position, speed, angle of FA
System by means of converting analog signal generated from a revolution of
the shaft into digital signal by the internal fixed circuit.

2%

HRotary Encoder is basically composed of equipment part, light-
absorbing / light emitting part, circuit part but it may be different
depending on the model.

BThe equipment part is composed of shaft, shaft, frame and bearing.

The light-absorbing / light emitting part are composed of

light-absorbing element,light emitting element and disk/mask .

The circuit part is composed of the circuit which formalizes
))) the signal generated from light-absorbing element.

BHigh Resolution

*We can provide the high resolution encoder because we make high—precision
board of signs through Photo Etching method.

HWEasy to record the measuring value

* The digital output makes it easy to measure the value, and prevent error
caused by operator's carelessness.

HHigh Stability

« Since it can make a digital output, it is not influenced by noise even if there is
some time—delay.

mVarious kinds of type

«* There are various kinds of rotary encoder with wide resolution, appearance. So
the price is very cheap and any kind of type can be obtained as per the
customer's request.

Fixed slit
Rotating slit

D

=1 INCREMENTAL ENCODER

* The light generated from light emitting element passes through rotating and fixed slit. The light (
energy is converted into current through light-absorbing element and passes through fixed—
waved circuit & output circuit and output as two spherical pulses which have different phase of
1/4 cycle.

- It is output as spherical wave depending on the amount of rotating displacement of the shaft.

- The external counter figures out the number of pulses and the amount of rotating
displacement is detected.

- You have to set the origin to find a certain rotating displacement and add the number of
pulse from the origin accumulatively.

- You can add the extra circuit to the output circuit of encoder and improve the electric
resolution by increasing the output pulse 2times, 4times.

- You have to find the origin newly when the power is re-provided after power failure.

light absorbing element

light emitting
element

Rotating shaft )

L Rotating int)

N
LS Mecapion.
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The output circuit type
of Rotary Encoder

W Absolute Encoder
+ The basic principle of absolute encoder is same as incremental encoder.

Incremental encoders is output as a two different square-wave pulses, while

absolute encoders is output as digital code (Binary, BCD, Gray code).

—The amount of rotating displacement is output as parallel 2" More the
number of output code’s bit is, higher the resolution s,

— |t detects the rotating position by reading the output code directly.

- Once the origin of input rotating shaft is fixed, the rotating angle whose
coordinates origin is always in the origin is output as digital code.

- It always maintains the absolute position when the power is re—provided
after power failure,

Open Collector

+ The emitier terminal of transistor is connected 1o O[V] by using NPN fransistor
in output side of encoder and open the collector terminal with + Vee and
use it for output terminal. It is recommended when encoder and collector

does not coincide on the power voltage.

(Applicationy FA for general use, Textle machine, Lubricator, Automation
Machine, Injection machine, Cutiing maching, Printing machine,
Packaging machine

\oltage Output

* The emitter terminal of transistor is connected to O[V] by using NPN transistor
in output side of encoder and the collector terminal is connected with + Vee
and load resistor and use it for output terminal,

It is recommended when the voltage of the applicable equipment is same

as the voltage of encoder and no-load is applied to the input side of used

machne,

(Applicationy FA for general use, Texile machine, Lubricator, Automation
Machine, Injection machine, Cuting maching, Printing machine,
Packaging machine,

Totem Pole
+ Totemn pole is composed of two NPN trangistor between +Veoc of encoder
output circuit and O[V], which is complement output type. If one transistor is

ON, another should be OFF, The current inflows at both directions through

two transistors of output side and output current flows all the time, So it has

low impedance and is not much influenced by noise and deformed wave, It

can be also used for voltage output and open collector type.

(Applicationy FA for general use, Textle machine, Lubricator, Automation
Machine Injection machine, Cutting machine, Printing machine,
Packaging machine,

Complemental or Push—Pull Output
+ It is composed of the upper PNP type transistor and the lower NPN type
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transistor,

it is also complement output type just like Totem pole ; If one ftransistor is
ON, another should be OFF, It has high input impedance and low output
impedance so it is possible to provide large—scale power even under low
impedance and is suitable for long—distance transmission because it has
same phase of input/output signal and wide frequency area,

(Application) Elevator (special customized)
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f = o —HLine Driver
[ - « It applies the exclusive IC26LS31) for Line driver to the encoder output circuit,
The exclusive IC for Line driver is suitable for long—distance transmission
because it has high-speed response and good noise—proof,
For the receiver of controller which receives the line driver output of encoder,
L = ) IC(26.S32) which is corresponding to RS-422A should be used,
(Application) AC Servo systemn, DC Servo System, Robat, AGV, NC Construction
machine
The example of output B The output connection with counter
connection for Rotary Encoder +In case that open collector type of engoder iS connegtgd to. thg
counter, you have to connect Pull up resistor to the receiving circuit
s and the resistor[R] should be set less than 1/5 of input impedance,
™ +V +V
: |} — & B The output connection of Complemental type
Z;ﬁjﬁ = % i +In case of complemental output type, the current inflows all the time
\ since two transistors complements each other. It is suitable for
( w middle—distance transmission since it has good noise—proof and low
”_@ our XX distorted wave, which is mainly applied for elevator.
Cﬁl u i i TThe output connection of Line Driver type
> «In case of Line driver output type, For the receiving circuit which
[ v receives the output of encoder, you have to use IC(26L.S32) which is
1 corresponding to RS422A,
_%EW_% You have to also apply use Twist pair cable .
Line Driver
B g The output connection of Encoder and PLC
- al = L +In case that you connect the encoder to the PLC, you can use them
i by connecting directly DC input unit of encoder and PLC. In this
o Hu{ case, the input scanning frequency of DC input unit of PLC which
L __ Complemental PLC DC-internal circuit ) receive the output of encoder should be higher than max. response
~ = frequency of encoder.(Approximately, more than 10 times)
o v worg In case that the power is not stable when you apply the DC power of
: o] +"4‘N: ~r PLC to the encoder, the encoder may have malfunction so you have
_@ % ov to use separately the stable DC power for encoder,
L Open Collector .) ‘ . .
r o) The output connection with Photo coupler
H " B «In case of connecting rotary encoder and photo coupler, the
;i T T * resistor[R] should not exceed the operating current of photo coupler
__© T gov %N{,N:J and encoder s max. load current,
" ) The response of photo coupler should be faster than max. response
( — N P frequency of encoder to secure the allowance of response.
i I O
L Totem Pole N )
_ N
LS Mecapion.
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Notice for applying
Rotary Encoder

B Circumstances
+ Do not use rotary encoder in the below circumstances.
— The place where the equipment may be defected due to the excessive
vibration and impact,
- Nearby the equipment which emits strong magnetism and electric noise.
— The place which has inflammable or corrosive gas, liquids or dust,
— The place where the temperature and humidity exceeds the propriety
- Nearby the strong alkali / acid materials.
— The place exposed to direct sunlight,

Hinstructions to install encode

+Please don't splash water or oil to the body.

* As rotary encoder is composed of precision components, you must handle it
with care,

*In case of forward, reverse rotation, you have to check the installation
direction and adjusting direction.

*In case that you set the origin of the applicable equipment at Z phase of
encoder, please make sure to check the position of Z phase,

*In case of gear connection, mind that you do not inflict the excessive load to
the rotating shat,

«In case of fixing with screw, please tighten with less than 0.49N.m[bkg f]

*In case of using coupling, make sure to install it within permitted limit,

Please be noted that if installation error(partial disposition, declination) encoder
may be broken or the life span may be shortened.
*In case of connecting with chain timing belt or wheel, the extra bearing and

7~
Eccentricity
Declination| — - -
¢ Less than 2
Displacement| - -
in direction | —— -
of shaft Less than 0.15m
-
Coupling
Chain wheel
] Rotary encoder
] [+
[
Fixed plate
_
( Body
|
Fixed plate Less than
29.4N{3kgf}
Code

. LSVMecapion

coupling will be needed to connect encoder.

B Instructions for wiring

*For Rotary encoder, please provide the power independently within the rated
voltage.

*In case that you wire the coder after fixing the product, the power to pull the
code should not exceed 29.4N[3kgf].

* Please check the connection to avoid the mis—wiring,

In case of short, the product may be broken or damaged,

+ Wiring work should be done after cutting off the power.

In case that the power is on, the output circuit may be damaged.

*In case of wirng high—tension wire and power line at the same time, the
malfunction caused by induction noise or damage may occur. So please use
the separate wiring,

+In case that serge occurs at the used power, please suck serge by
connecting serge observer between power.

*In case of no used output ine, FG iing, they should be insuleted,

Hinstructions in case of extending wiring
*Please make sure that you have to use Twist Pair Shield cable when you
extend the rotary encoder cable,
— Line Driver = Vcc-0V, A-A B-B, 7-Z
— Open Collector, Voltage Outout Totem Pole, Complemental
= \cc-0V, A-0V, B-0V, Z-0V



The procedures to select
the rotary encoder

( ROTARY ENCODER >>

*In case of extending the wiring, remaining voltage of output signal may be

increased or the wave may be distorted due to phase to phase resistance or
phase to phase capacity.

+ The wiring work should be shortest to avoid induction noise,

*In case of extending the wiring, opening time of output wave will be extended
and it may influence the phase difference of A B phase,

*In case of extending the wiring, Line Driver output type is recommended.
Please provide DC 5[V] of the power supply for Line Drive and be noted that
the voltage drops by approximately V] when you make it 100m longer.

Binstructions under vibration

+When you apply vibration to the rotary encoder, wrong pulse will occur and it
leads to malfunction so you must handle it with care.

*Please make sure that you do not transmit the vibration generated from

rotation or stop to the encoder since higher encoder’s resolution is, more
wrong pulse is due to vibration,

BNoise—control Measures

+You are requested to provide the power independently.

«If case that the transmitling distance is long, please insert a number of #
Condenser which is for noise filter between case ground circuit and ground.

*Keep away from the source of noise, and shorten the wiring work for
encoder,

Acquirement of the related
information such as the applicable .
Mchin,eqipnet Check Point Purpose

Type, installation method,

appearance, output type The shape of shaft Appearance spec., Output type
Resolution,
precision of wave Resolution
Input voltage, using temperature,
frequency features, output signal, - .
the load alowed t shaft Select the special items depending on the purpose

Special Spec.,

Special condition Depending options

Selecting encoder Delivery
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 Terms

CW /CCW

BResolution[P/R]

* |t means the number of pulse which is output from 1 revolution of the rotating
shaft of rotary encoder. In case of Incremental encoder, it can be indicated in
the number of rotating slits, in case of Absolute encoder, it can be indicated in
number of division or bit,

mPower voltage ( Symbol : [Vee], Unit = [V])
+ It means the voltage which is applied to the rotary encoder.
Please make sure to check the power voltage of the related product and
input the voltage within the limits of rated voltage,

BConsuming currentSymbol ; [lcc], Unit : [m Al
« It means the current which encoder consumes when the power is applied to
the encoder. Please make sure to use it within rated consuming current,

mMoving Torque (Symbol : [Tr], Unit : [g—cm))
« It means the minimum power to rotate the rotation shaft when rotary encoder
stops.
Generally, the torque is less than the moving torque,

BThe max. response frequency (Symbol : [fr], Unit : [kHz])
It means the max output pulse which rotary encoder can response per 1
second.
+ Max, response frequency = Max. rpm/60 x resolution,
+Please make sure to use it within max. allowable rom and determine the
resolution within rated max. rpm,

mMax. allowable rpm. (Symbol ; [Nr], Unit : [rpm])
+ It means the max. rom which rotary encoder allows mechanically and it may
affect the lifespan of encoder, Please make sure to use it within rated limits,

mAllowable shaft load (Unit : [kgf])
« It indicates the allowed radial and axial load when the shaft is rotated.

BPosition deflection of allowable shaft (Unit : [mm])
« |t indicates the position deflection when coupling or shaft is connected to the
shaft of rotary encoder.

mBearing lifespan (Symbol : [hs], Unit : [hrs))
+ The bearing liftespan of rotary encoder is in inverse proportion to the load of
rpm.
In case that input rom and shaft load are lower, it depends on the lifespan of
grease,

g

7

A phase —I‘ I—,‘ I—‘
| | |
| | ‘

B phase m
i i i
1 ! 1 1 !

Output bhase
L difference 90°

mForward rotation (Symbol : [CW))
* It means CW rotation in direction of rotating shat,
In case of Incremental encoder, A phase is output before B phase and
absolute encoder indicates the direction to increase code.

TA, B Phase

+ The output signal of A, B phase are output with 90° of phase difference,
It is the signal to discriminate the rotation direction,

L gy

| =
. LS Mecapion

B/ phase
+One Z phase is output per one rotation, which is called origin signal.

misolation Resistor (Unit : [MQ]
* [t means the resistance between whole terminal of electric circuit and Case Ground
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mVibration—proof (Unit : [G))
* It means the ability that rotary encoder is proof against the vibration, which is
based on the vibration test,

llmpact—Proof (Unit : [G))

It indicates the ability that rotary encoder is proof against the impact when if
falls twice from a height of Im in direction of X Y, Z axis.

TR|smg r) / Decline(tf) Time
90%. - = - +Rising time : The time to reach the initial 10%~90% (When signal level is 100%)
+ Decline time : The time to reach 90%~100% (When signal level is 100%)
0%/ | BUsing temperature (Unit : [ C])
I tf * It means the range of surrounding temperature 1o meet the performance of

rotary encoder.

BMaintaining Temperature (Unit : [C))
*It means the range of temperature not to flame the performance of rotary
encoder.(suspension of power supply)

mBias Condenser

+ |t means the condenser which is connected between O[V] of electric circuit of
rotary encoder and encoder frame,

WBinary Encoder

«|t is one of output coder of Absolute encoder, which is the basic code to
process digital signal. However, both O and 1 may be changed at the same
time and the data may be mis—read due to time error.

MLl ruror Decmd| O | 1| 2|34 |56 7[8|9|10(11[12|13|14|15
012345678 09101112131415 5 lolololololololol 1l 111111117
22101000111 1 |j0]0|0O|O[1|1]1]1
2'10joft1|1jojO0(t 10|01 |1]O|0O]|1]1
210101 jo(1]jOf1|0|1|O|1T][O|1]0]H1
BGray Code
*It can avoid the same error as the binary coder to complement the
I weak paint of i,
I s IR In case of changing the number, either O or 1 may be changed.
Decma| O | 1123|4565 |6|7|8]9|10|11[(12]13|14[15
_ 1 I 1 I 1 I L 3
012345678 9101112131415 210/0/0]0]0)0j0 O] T T |1 T T ]T]1)1
2210000111 1 |1]1]1]1]0|0]|0]|O
20Ot 1|11 j0j0|0|0O|1T|1|[1]|1]0]O
201|100t |1|jO|0O|1T|1T]OfO|1]1]O
mBCD Code

|t is one of output coder of Absolute encoder, which indicates the
number (up to 10) as the binary system, It can be usually used for
controller of system and counter.

Decmd| O |1 | 23| 4|5|6|7]8]9|10[11[12]13|14]15
2x10jojojojo0o|l0o|0|lO|O|1|1|0|O|O|O|O]O
210 ojojojo|l1|1|1]1|/0]|0]|0|O]|0O]|0O]1]|H1
2x10]ojo|1|[1/o0j0o|l1][1/0]|0|O|O|[1]|1]O0]0O
1001|0101 |0[1|0|1]0|1]0[1]0]|1
LS



INCREMENTAL
SHAFT TYPE

S30B series

Model
INCREMENTAL
SHAFT TYPE
Outer Diameter @30 Shaft Size Resolution(P/R)
S | _

S30B - 5 - 1024 - -

] —
Qutput Signal Output Form Cable Length
A, B

DA, : Open Collector : 1]
ABZ : Voltage Output : 3IMI
- : Line Driver : 5[M]
- 0T : 10[MI

A The spec. of power may be different depending on the type
of output and be sure to check the electric spec.

External Dimension

12.4 3 25.5

930

570008
1
1
i
|
1
1
1
[

Output Circuit

Open Collector

Circuit I i
ircui =

m stMecapion
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Electrical Spec.

Open Collector

Power Supply oV
Ripple p—p : less than 5%
Consuming Curent (I case of no load ) 70mA Max
Maximum Response Frequency 150kHz

Less than VL 05 [V] / More than VH25[V]0 &5 [V]
Less than 20mA

Output voltage

|
[
|
[
|
[
|
Output current
[

Rising, decline time Less than 3us

Mechanical Spec. Rigid Spec.
Starting Torque 50gf — cm Max

- 0 ‘ 9 Operating —10C ~ +70C
Maximum number of revolufion 3000 rpm Temp. Range (No freezing)

Bearing lifetime  20,000[hr]in case of rotating by 3000rpm)

Preserving temp -20C ~ +85C

1
Allowable Radial : 1.8kg Max |
Shaft Load =~ Axial : 0.9kg Max Using humidity } 35% ~ +85% RH
Posiion deflection  Radial : Less than 0.05 mm Preserving Humidity 30% ~ +90% RH
of allowable shaft Axial : Less than 0.2mm Internal Vibration : 5G
Comnection Table 4P(AWG26) Shield CABLE Internal Shock 50G
weight | 120g Degree of Protection | IP 50
Output Phase Shift Connection Table

CW = Clockwise viewed from shaft end Connection Table

a+b c+d=T/2 £ T/10 1
a, b,c, d=T/4 £ T/10 Output Form Open Collector
|
[
Red \ee
|
[
Open Collector Black } ov
T Green A Sig
|
a, b c d [
! White B Sig
A—T | 1 I 11 }
B I I Orange 7 Sig
|
[
’ T2 | Shield Case Shield

LsiMecapionm



INCREMENTAL
SHAFT TYPE

S40 series

Model
INCREMENTAL .
SHAFT TYPE She‘_ﬂs'ze o
Outer Diameter @40 ~ 676 | #Opton:5:25

| |
S40 - 6 -

3600

Output Circuit

—1
Resolution(P/R) 4 Output Signal :I [ Output Form Cable Length
0010 0030 0048 0050 0100 A B : Open Collector 1[M]
0125 0200 0250 0256 0300 :ABZ : Voltage Output 3MI
0360 0500 0512 0600 1000 A A BB : Complemental 5IMI
1024 2000 2048 2500 3000 :AA BB Z7Z : Totem Pole : 10[M]
: Line Driver
The spec. of power may be different depending on the type
of output and be sure to check the electric spec.
External Dimension
16 33 ‘
| 3—M3 Tap Dep.5 |
3—-120° PCD 28 | .
| 2 | o
i =
A © 10
o 22 o8
- A N~ <|3<‘3 oo 11 |
) SIS
5 S o
N
\\ __
N 1.5 1
15
Open Collector Voltage Output  Complemental Totem Pole Line Driver

Circuit

stMecapion

|
! e |1
| | | 3he
| | b3

Si 1|

Iy i L] b sora
1L e R ree
| |
| & anp | )
L _ Encoder | L _ _ Encoder |

|
Vee
| T

| Signal

| output
ign Main |
ut ) | oireuit Inverting
signal
| output




Electrical Spec.
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Power Supply

Open Collector Voltage Output Complemental Totem Pole Line Driver

|

[

DC +5[V] ~ +24[V] | DC +5[V] ~ +24[V] | DC +5[V], +24[V] | DC +5[V] ~ 24[V] DC +5[V]

Ripple pp - less than 5% | Ripple p—p : less than 5% | Ripple p—p : less than 5% | Ripple pp : less than 5% | Ripple p-p : less then 5%
70mA Max 70mA Max 150mA Max 150mA Max 150mA Max

Consuming Cunent { In case of no oad )

Maximum Response Frequency

150 KHz (10 ~ 2048 P/R) / 300 KHz (2500 ~ 3600 P/R)

Output voltage

Less than Vi 030V] / More than Vi 250V] (n case of inputing 45V), / More than Vi 100VIln case of inputing +5V) / More than Vi 18[Vlin case of inputing +24v)

Output current

Less than 20mA

Less than 20mA

Less than 10mA

Less than 10mA

Less than 20mA

|
I
|
I
|
[
|
[
1
Rising, decline time
[

Less than 3us

Less than 3us

Less than 1us

Less than 1us

Less than 0.1us

Common conditions

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

50gf — cm Max

Maximum number of revolution

7000 rpm

Bearing lifetime

20,000[hr]in case of rotating by 5000rpm)

Allowable
Shaft Load ‘

Radial : 2.2kg Max
Axial : 1.1kg Max

Position deflection |
of allowable shaft

Axial : Less than

Radial : Less than 0.05 mm

0.2mm

|
Connection Table :
[

4P(AWG26) Shield

CABLE

weight

150g

Output Phase Shift

CW = Clockwise viewed from shait end

a+b c+d=T/2
a, b,c, d=T/4

T/10

+
+ T/10

Open Collector, Voltage Output
Complemental, Totem Pole

—

7 : Customized spec

Option

Line Driver

,,,,,,,,

L

NIN @I >I>

- L
)

TT/2

Rigid Spec.

Operating
Temp. Range

Preserving temp
Using humidity
Preserving Humidity
Internal Vibration
Internal Shock
Degree of Protection

-10c ~ +70TC
(No freezing)

-20TC ~ +85T

35% ~ 85% RH

30% ~ 90% RH

5G

50G

IP 50

Connection Table

Connection Table

| Open Collector
Output Form \égnrsg;?eur:gt Line Driver
‘ Totem Pole
Red : Ve Vee
Black : GND GND
Green : A Sig A Sig
Blue : - A Sig
White : B Sig B Sig
Pink : - B Sig
Yellow : 7 Sig 7 Sig
Orange : - Z Sig
Shield | CASE Shield CASE Shield

LsiMecapion



INCREMENTAL
SHAFT TYPE

S48 series

Model

INCREMENTAL .
SHAFT TYPE She‘_ﬂs'ze o
Outer Diameter g4g ~ 88  *Option:6: 26

| |
S48 - 8 - - -

e
Resolution(P/R) 4 Output Signal :I [ Output Form Cable Length

0010 0030 0048 0050 0100 A B : Open Collector co 1M
0125 0200 0250 0256 0300 : A, B 7 : Voltage Output i 3[M]
0360 0500 0512 0600 1000 : A, K, BB : Complemental : 5[M]
1024 2000 2048 2500 3000 ) A, K, B, B.77 : Totem Pole : 10M]

3600 5000 6000 e : Line Driver

A The spec. of power may be different depending on the type
of output and be sure to check the electric spec.

External Dimension

3—M3 Tap Dep.5 2] 38
3—-120° PCD 40 - §

I a

10 =

0.0
0.1
0.0
0.05
—0.00
—0.02

248
244

230
287,
%

|

\

\

\

\

|

®
| 25
2
Output Circuit

Open Collector Voltage Output  Complemental Totem Pole Line Driver
|
[
r—— - - - - - r————————L F________I
: T\/cc : I T\/cc : ﬁvcc
| | | ! | | Signal

Circuit [ Gl N onmtall e

| Y [ | it
! o | ; ! s
T R L L eew

stMecapion



Electrical Spec.

Power Supply

Consuming Cunent { In case of no oad )
Maximum Response Frequency
Output voltage
Output current
Rising, decline time
Common conditions

ROTARY

ENCODER

Open Collector Voltage Output Complemental Totem Pole Line Driver

|

[

DC +5[V] ~ +24[V] | DC +5[V] ~ +24[V] | DC +5[V], +24[V] | DC +5[V] ~ 24[V] DC +5[V]

Ripple pp - less than 5% | Ripple p—p : less than 5% | Ripple p—p : less than 5% | Ripple pp : less than 5% | Ripple p-p : less then 5%
70mA Max 70mA Max 150mA Max 150mA Max 150mA Max

150 KHz (10 ~ 2048 P/R) / 300 KHz (2500 ~ 6000 P/R)

Less than Vi 04[V] / More than Vi 250V] (n case of inputing +5V), / More than Ve 100VIln case of inputing +15V) / More then Vi 18Vl case of inputing +24V)

Less than 20mA

Less than 20mA

Less than 10mA

Less than 10mA

Less than 20mA

|
[
|
[
|
[
|
[
}
‘ Less than 3us
l

Less than 3us

Less than 1us

Less than 1us

Less than 0.1us

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

% In case of more than 5,000P/R, the input power should be +5[VI~+15[VI([Except Line driver)

Mechanical Spec.

Starting Torque

80gf — cm Max

Maximum number of revolution

6000 rpm

Bearing lifetime

27.000[hr]In case of rotating by 5000rpm)

Allowable
Shaft Load ‘

Radial : 2.5kg Max
Axial : 1.3kg Max

Position deflection
of allowable shaft

Radial : Less than 0.05 mm

Axial : Less than 0.2mm

|
Connection Table :
[

4AP(AWG26) Shield CABLE

weight

2069

Output Phase Shift
CW = Clockwise viewed from shaft end

a+b c+d=T/2
d=T/4

a, b, c

T/10

+
+ T/10

Open Collector, Voltage Output

Complemental, To

tem Pole

a_ b

Z : Customized
Option

Line Driver

spec

TT/2

1L

,,,,,

NIN @Wm >I>

Rigid Spec.

Operating
Temp. Range

Preserving temp
Using humidity
Preserving Humidity
Internal Vibration
Internal Shock
Degree of Protection

-10c ~ +70TC
(No freezing)

-20TC ~ +85T

35% ~ 85% RH

30% ~ 90% RH

5G

100G

IP 50

Connection Table

Connection Table

| Open Collector
Output Form \égnrsggrr?eurzlto;t Line Driver
‘ Totem Pole
Red : Ve Vee
Black : GND GND
Green : A Sig A Sig
Blue : - A Sig
White : B Sig B Sig
Pink : - B Sig
Yellow : 7 Sig 7 Sig
Orange : - Z Sig
Shield | CASE Shield CASE Shield

LsiMecapion



INCREMENTAL
SHAFT TYPE

SB8A series

Model
INCREMENTAL .
SHAFT TYpE ~ onaitSize
Outer Diameter 768 15: 215

_ 1
S68A - 15 - -
Resolution(P/R) 4 Output Signal TT Output Form

0100 1000 1024 A B Z : Open Collector
2000 2048 :A A BB .
A : Voltage Output
A A BB ZZ .
: Totem Pole
: Line Driver

A The spec. of power may be different depending on the type
of output and be sure to check the electric spec.

External Dimension

4— 5.5 Penetration 120.2+0.1
30 -
20.2
o 11522
s 58 &3
— S o **UW**% T —
SIES
79 3 ®
«
= | il
S =
5 ===

1 MS3106A 20-29P

Output Circuit

Open Collector \oltage Output Totem Pole Line Driver

Circuit

stMecapion



Electrical Spec.

ROTARY

ENCODER

Power Supply

Open Collector \oltage Output Totem Pole Line Driver
|
[
DC +5[V] DC +15[V] DC +5[V] ~ 24[V] DC +5[V]
Ripple pp : less than 5% Ripple pp : less than 5% Ripple pp  less then 5% Ripple pp : less than 5%
70mA Max 70mA Max 150mA Max 150mA Max

Consuming Cunent { In case of no oad )

Maximum Response Frequency

150 KHz (100 ~ 2048 P/R)

Output voltage

Less than Vi O4[V] / More than Vi 250V] (n case of inputting +6V), / More than Ve 100VIln case of inputing +15V) / More then Vi 18Vl case of inputing +24V)

Output current

Less than 20mA

Less than 20mA

Less than 10mA

Less than 20mA

Rising, decline time

Less than 3us

Less than 3us

Less than 1us

Less than 0.1us

Common conditions

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque 800gf — cm Max

Maximum number of revolution

Bearing lifetime 100,000l case of rotating by 6000rpm)

|
: 8000 rpm
[
|
[

Radial : bkg Max
Axial : bkg Max

Allowable
Shaft Load ‘

Position deflection |
of allowable shaft

Radial : Less than 0.05 mm
Axial : Less than 0.2mm

MS3102A 20-29P

|
Connection Table :
[

weight 720g

Output Phase Shift

CW = Clockwise viewed from shaft end
atb c+d=T/2 % T/10
a, b,c, d=T/4 + T/10

Open Collector, Voltage Output

Totem Pole
T
a, b, c,d
A— 1 I 1 [
B 1 —
7 1
TxT/2
Line Driver T
a b i c  d
A__] 1 I 1 —
AT I 1 I L
B I 1 I
B 1 I 1 I

|

‘ T+T/2

Rigid Spec.

Operating
Temp. Range

-10c ~ +70TC
(No freezing)

Preserving temp

-20TC ~ +85T

Using humidity

35% ~ +85% RH

Preserving Humidity

35% ~ +95% RH

Internal Vibration

5G

|
[
|
[
|
[
|
[
1
Internal Shock ‘
[

50G

Degree of Protection

P 54

Connection Table

Connection Table

!
Open Collector
Pin code Voltage Output Line Driver
Totem Pole
|
H : Ve \Yee
KM : GND GND
A : A Sig A Sig
N : - A Sig
C : B Sig B Sig
R : - B Sig
B : 7 Sig 7 Sig
P : - Z Sig
T | CASE Shield CASE Shield

LsiMecapion



INCREMENTAL
SHAFT TYPE

S78 series

Model
INCREMENTAL "
SHAFT TYPE Sha_ﬂ lec
Outer Diameter 478 8:08
S 1
T T 1
Resolution(P/R) Output Signal Output Form Cable Length
0512 A B : Complemental co1M]
3MI
5(M]
: 10M]
External Dimension
4—M4 Tap Dep.10 24 47+0.2
‘ PCD 68=*0.1 3
o
=
- . 18 _
S| g3 g5 |
_ ;,io\ é i‘o? Bt ——- L
= & X
®
I3

Output Circuit

Complemental

Circuit

IE stMecapion



Electrical Spec.

| Complemental
[
Power Supply . be ,+15M
Ripple p—p : less than 5%
Consuming Curent (I case of no load ) 150mA Max
Maximum Response Frequency 150 KHz

Less than V. 0.5[V] / More than Vi 10[V]
Less than 10mA
Less than 1us

Output voltage

Output current
Rising, decline time
Common conditions In case that the cable length of output side s 1IM] and load resistance is less than 1k

ROTARY

ENCODER

Mechanical Spec. Rigid Spec.
Starting Torque 100gf — cm Max Operating
Madmum number of revoluton 5000 rpm Temp. Range

Bearing lifetime  500,000[hrl(in case of rotating by 5000rpm)

-10c ~ +70TC
(No freezing)

Radial : 3.0kg Max Preserving temp

-20TC ~ +85T

Allowable . -
Axial : 1.5kg Max Using humidity

35% ~ +85% RH

Position deflection  Radial : Less than 0.05 mm Preserving Humidity

35% ~ +90% RH

of allowable shaft Axial : Less than 0.2mm Internal Vibration

5G

|
[
1
Shaft Load ‘ |
|
[
|
[
|
[

Connection Table AP(AWG26) Shield CABLE Internal Shock

100G

weight 400g Degree of Protection

IP 50

Output Phase Shift

Connection Table

CW = Clockwise viewed from shaft end

Connection Table

a+b c+d=T/2=%T/10
+

a, b,c, d=T/4 T/10
Complemental Output Form Complemental
i |
a b ¢ d
‘ Red Vee
A L L I |
IS e I e Black GND
1
Green A Sig
1
Yellow B Sig
1
Shield CASE Shield

LsiMecapion



INCREMENTAL
HOLLOW TYPE

HA40 series

Model

INCREMENTAL Shaft Size

HOLLOW TYPE
Outer Diameter @40 8+ 8 *Option:5: 25 /6: 26

| |
P ;
Resolution(P/R) Output Signal | Output Form Cable Length

0010 0030 0048 0050 0100 5 AR O : Open Collector 1 1M
0125 0200 0250 0256 0300 Z ) A’ B 7 V : Voltage Output 2 3[M
0360 0500 0512 0600 1000 U A’ 7\’ BB C : Complemental 3 : 5[M]
1024 2000 2048 2500 3000 V:AABBZZ T : Totem Pole 4 : 10M]

3600 e ’ L : Line Driver

A The spec. of power may be different depending on the type
of output and be sure to check the electric spec.

External Dimension

240
_@156.7 _

Output Circuit

Open Collector  Voltage Output ~ Complemental Totem Pole Line Driver

|

[

r—— - - - - - - r________1 F________I

: D : v : 7Y

| | | A | Signal
[N [ Sene 1 v — igna || [

Circuit [ s | [ il 4 :’—G e

: n . :

| & anp | b anp | & GND

L _ Encoder | L _ _ Encoder | L o __Eeoder ]

stMecapion



Electrical Spec.

Power Supply

Consuming Cunent { In case of no oad )

ROTARY

ENCODER

Open Collector Voltage Output Complemental
|

Totem Pole

Line Driver

'DC +50V] ~ +241V]
Ripple pp  less than 5%

DC +5[V] ~ +24[V]
Riople pp * less than 5%

DC +H5[V] +24[V]
Riople pp  less than 5%

DC +5[V] ~ 19V] +24V]
Ripple pp * less than 5%

DC +5[V]+5~24[V]
Ripple pp : less then 5%

70mA Max

70mA Max

150mA Max

150mA Max

150mA Max

150 KHz (10 ~ 2048 P/R) / 300 KHz (2500 ~ 3600 P/R)
Less than V. 051V] / More than V- 251V] (i case of inputing +5v), / More than Ve 100V]in case of inputing +19V) / More than Vi 18Vl case of inputing +24V)
Less than 20mA | Less than 20mA | Less than 10mA | Less than 10mA | Less than 20mA
Less than 3us Less than 3us Less than Tus Less than 1us Less than O.1us

Maximum Response Frequency

Output voltage

Output current
Rising, decline time
Common conditions

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec. Rigid Spec.
i 80gf — M
Stgrtmg Torqug o — o Mex Operating -10T ~ +/0T
Maximum number of revoluton 6000 rpm Temp. Range (No freezing)

Bearing lifetime

27.000[hr]In case of rotating by 5000rpm)

Preserving temp

-20TC ~ +85T

1
Allowable Radial : 2.5kg Max |
Shaft Load =~ Axial : 1.3kg Max Using humidity } 35% ~ 80% RH
Posiion deflection  Radial : Less than 0.05 mm Preserving Humidity} 30% ~ 85% RH
of allowable shaft Axial : Less than 0.2mm Internal Vibration 5G
Comnection Table 4P(AWG26) Shield CABLE Internal Shock 50G
weight | 1509 Degree of Protection | IP 50

Output Phase Shift Connection Table

CW = Clockwise viewed from shatt end _
Connection Table

a+b c+d=T/2*T/10 |
a, b,c, d=T/4xT/0 " Open Collector
Open Collector, Voltage Output Output Form Xi“ﬁgiﬁeﬁfa‘f Line Driver
Complemental, Totem Pole ~ Totem Pole
a ch d Red : Vee Ve
A—l l o - Black : GND GND
z | | | | Green : A Sig A Sig
ZiGusomaed soec | gl Blue : - A Sig
Line Driver : White : B Sig B Sig
a bw‘ ¢, o Pink : - B Sig
A= | == = Yellow : 7 Sig 7 Sig
: e Orange : - Z Sig
5—‘T—T/g’_ Shield  CASE Shied CASE Shield

LsiMecapion



INCREMENTAL
HOLLOW TYPE

HA2 series

Model

INCREMENTAL :
HOLLOW Typg  Snait Size
Outer Diameter @42 ~ 8° 98

| |
— ;
Resolution(P/R) Output Signal ~ © Output Form Cable Length

2000 2048 2500 V:AABBZZ L : Line Driver 1T 1M
3000 5000 6000 W:AABBZZ 2 3M
U0 V,VWW 3 : 5M

4 1 10M]

External Dimension

32+1.0(34)
8_ 24

i

Output Circuit

Line Driver

Circuit

stMecapion



Electrical Spec.

Power Supply

Consuming Cunent { In case of no oad )
Maximum Response Frequency

Output voltage
Output current

Rising, decline time

\oltage Output

DC +5[V]

Ripple p—p : less than 5%

300mA Max

300 KHz

Less than VL 05[V] / More than \Va 2.5[V]

Less than 20mA

Less than 1us

Common conditions  In case that the cable lengih of output side i TM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

80gf — cm Max

Maximum number of revolution

6000 rpm

|
I
1
Bearing lifetime
I

30,000[Nr]In case of rotating by 5000rpm)

Rigid Spec.

ROTARY

ENCODER

Operating
Temp. Range

-10c ~ +70TC
(No freezing)

Preserving temp

-20TC ~ +85T

1
Allowable Radial : 2.2kg Max |
Shaft Load =~ Axial : 1.1kg Max Using humidity } 35% ~ 70% RH
Posiion deflection  Radial : Less than 0.03 mm Preserving Humidity} 30% ~ 80% RH
of allowable shaft Axial : Less than 0.2mm Internal Vibration 5G
Connection Table | 7PIAWG26) Shield CABLE Internal Shock 50G
weight | 200g Degree of Protection | IP 00

Output Phase Shift

CCW = Counterclockwise viewed from shaft end

a+b c+d=T/2=%T/10
d=T/4 £ T/10

Connection Table

Connection Table

a, b, c,
e =T+ T/? Output Form Line Driver
= +1° ‘
| ;rhoem CUecr;wte(rristpiin?)htisisr;:dengerphase = Red ; vee
Black ‘ GND
! Green : A Sig
: bj e White/Green | A Sig
A ' ' ' - Gray : B Sig
no I I I - 6 8 White/Gray B Sig
B [ 1 [ 1 |
B L = — Yellow Z Sig
¢ —I——— 5 ¢ 15 | White/Yellow Z Sig
. FPL—  p3 o+ + Bown U Sig
UL L —  pa 09 09 White/Brown : U Sig
y L—— P5 Blue ; v Sig
" | ) P6 White/Blue } Vv Sp
w , r St Orange } \i\/ Sig
P1| P2| P3| Palps| P6 S2 1200 90 White/Orange | W Sig
st s - Shield CASE Shield

LsiMecapion



INCREMENTAL
HOLLOW TYPE

HAS5A Series

Model

INCREMENTAL :
HOLLOW Typg  Snait Size
Outer Diameter @45 © 8+ 98

H45A- 8 -

P ;
Resolution(P/R) Output Signal Output Form Cable Length

2000 2048 2500 Vi AA,
3000 5000 6000 W:AA,
uu,

External Dimension

2-@3.5 Penetration 15
PCD40.0 ©
™
R
L
2-M3 Setscrew

Output Circuit

Line Driver

Circuit

stMecapion

B,B,Z Z L : Line Driver 1 1Ml
B, E, ZZ 2 3M]
V,V,W, W 3 : 5[M
4 : 10M]
41+0.1
72 32
= N
©| |eg —
I
< ]
e
- 21 Cable Length

1.0m



Electrical Spec.

\oltage Output

Power Supply

Consuming Cunent { In case of no oad )
Maximum Response Frequency
Output voltage
Output current
Rising, decline time

DC +5[V]

Ripple p—p : less than 5%

300mA Max

300 KHz

Less than VL 05[V] / More than \Va 2.5[V]

Less than 20mA

Less than 1us

Common conditions  In case that the cable lengih of output side i TM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

80gf — cm Max

Maximum number of revolution

6000 rpm

|
I
1
Bearing lifetime
I

30,000[Nr]In case of rotating by 5000rpm)

Allowable
Shaft Load

Radial : 2.2kg Max

Axial 1 1.1kg Max

Position deflection |
of allowable shaft

Radial : Less than 0.03 mm
Axial : Less than 0.2mm

|
Connection Table :
[

7TP(AWG26) Shield CABLE

weight

200g

Output Phase Shift

CCW = Counterclockwise viewed from shaft end
a+b c+d=T/2xT/10

a, b,c, d=
e=T X T/2

T/4

*

T/10

f = The center of Z phase and U phase (£1°)
From Uch (rise point) to Zch center

T

1

ar

a b, c d
A 1 I 1
A 1 [ 1 I
B 1 1 I 1
B T 1 [ 1 I
z e -
z

f

y F—\—’_
L O A
v
Y
w [
W 1

P1| P2 | P3 P4_\_ P5 | P6

T

S1

P1
P2
P3
P4
25
P6
S1
S2

6 8
}7
200 15
+ =
09 09
120° 90

Rigid Spec.

ROTARY

ENCODER

Operating
Temp. Range

-10c ~ +70TC
(No freezing)

Preserving temp

-20TC ~ +85T

Using humidity

35% ~ 70% RH

Preserving Humidity

30% ~ 80% RH

Internal Vibration

5G

Internal Shock

50G

Degree of Protection

P 00

Connection Table

Connection Table

Output Form Line Driver
|
Red | Ve
[
— o
|
White/Green | A Sig
Gray : B Sig
White/Gray : B Sig
Yelow Z Sig
White/Yellow | 7 Sig
Brown | U Sig
|
White/Brown : U Sig
Bue V Sig
White/Blue V Sig
[ .
Orange } \i\/ Sig
White/Orange | W Sig
Shield CASE Shield

LS viccapionEs



INCREMENTAL
HOLLOW TYPE

HO60 Series

Model

INCREMENTAL :
HOLLOW TYPE  onait Size
Outer Diameter @60 " 1270127

| |
H60 -12.7-

Resolution(P/R) 4

2000 2048 3000
6000

External Dimension

oo
]

—
o

] F
I23aE:

0, =~

84

EHDENC
o e\ )le| @

Output Circuit

c>

N

36

260

T

©912.7H7

,7 ‘
C i
; | —

Line Driver

Circuit

stMecapion

D)

: Line Driver

—_
Cable Length

1M]
3M]
5[M]
: 10[M]




Electrical Spec.

Power Supply

Consuming Cunent { In case of no oad )
Maximum Response Frequency

Output voltage
Output current

Rising, decline time

Line Driver

DC +5[V]

Ripple p—p : less than 5%

300mA Max

300 KHz

Less than VL 05[V] / More than \Va 2.5[V]

Less than 20mA

Less than 1us

Common conditions  In case that the cable lengih of output side i TM] and load resistance is less than 1k Q]

ROTARY

ENCODER

Mechanical Spec. Rigid Spec.
i 150gf — M
St?rtlng Torqug o om Ve Operating -10C ~ +70TC
Maximum number of revoluton 6000 rpm Temp. Range (No freezing)

|
I
1
Bearing lifetime
I

40,000[nr]In case of rotating by 5000rpm)

Preserving temp

-20TC ~ +85T

1
Allowable Radial : 2.0kg Max |
Shaft Load =~ Axial : 1.0kg Mex Using humidity } 35% ~ 70% RH
Posiion deflection  Radial : Less than 0.03 mm Preserving Humidity 35% ~ 80% RH
of allowable shaft Axial : Less than 0.2mm Internal Vibration : 5G
Connection Table | 7PIAWG26) Shield CABLE Internal Shock 50G
weight | 200g Degree of Protection | IP 00

Output Phase Shift

CCW = Counterclockwise viewed from shaft end

a+b c+d=T/2=%T/10
d=T/4 £ T/10

Connection Table

Connection Table

a, b, c,
e =T+ T/? Output Form Line Driver
= +1° ‘

| ;rhoem CUecr;wte(rristpiin?)htisisr;:dengerphase = Red ; vee

Black ‘ GND

T Green : A Sig

a b c d White/Green | A Sig

A _J | | . r Gray : B Sig

AL T L1 L 8 White/Gray | B Sig

B/ /1 ~ Yellow Z 5ig

; ——1________  pp 15 White/Yellow | 7 Sig

’ _\T'— P3  + Brown : U Sig

0 g P4 0O White/Brown : U Sig

v I P5 Blue : V Sig

! T pe White/Blue V Sig

W : ; S — Orange W Sig

R IO [P ea ps) e s2 90 White/Orange ; W Sig
S1 St - = Shield CASE Shield

LsiMecapion



INCREMENTAL
HOLLOW TYPE

HO62 series : N\
ﬁ%"nﬁa

¢/
”

Model

INCREMENTAL Shaft Size

HOLLOW TYPE
Outer Diameter @62 10: J10 xOption :8: 28 /95: @9525

| |
HG62 - 10 - - -
Resolution(P/R) 4 Output Signal T T Output Form o Lo

Cable Length
1000 1024 2048 A B : Open Collector o A[M]
A B Z : Voltage Output : 3IMI
A A BB : Complemental : 5[MI
:AABBZZ : Line Driver : 10M]
The spec. of power may be different depending on the type
of output and be sure to check the electric spec.
External Dimension
18 55
% 4—@3.5 Penetration
59 4
e
S| 8
©|co A A B HINSTT |
i e - - NS QI
o7 S s S
® | ® N
o ‘ o +
Output Circuit
Open Collector \oltage Output Complemental Line Driver
|
\
S
|
| | Signal
Circuit (ENS -G
: | utput
I —bGND
Lo Bnoder ]

stMecapion



Electrical Spec.

ROTARY

ENCODER

Power Supply

Consuming Cunent { In case of no oad )

| Open Collector \oltage Output Complemental Line Driver
" DC +5V] DC +H5[V] DC +121V] DC +51V]
Ripple pp : less than 5% Ripple pp : less than 5% Ripple pp  less then 5% Ripple pp : less than 5%
70mA Max 70mA Max 150mA Max 200mA Max
300 KHz

Maximum Response Frequency

Output voltage

Less than Vi 0.5[V] / More than V= 25[V] (In case of inputting +5V), /More than Vi 10[VIIn case of inputiing +5V)

Output current

Less than 20mA

Less than 20mA

Less than 10mA

Less than 20mA

|
I
|
I
|
[
|
[
1
Rising, decline time
[

Less than 3us

Less than 3us

Less than 1us

Less than 1us

Common conditions

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

120gf — cm Max

Maximum number of revolution

5000 rpm

|
I
1
Bearing lifetime
I

40,000[nr]In case of rotating by 5000rpm)

Allowable
Shaft Load ‘

Radial : 3.0kg Max
Axial = 1.5kg Max

Position deflection |
of allowable shaft

Radial : Less than 0.05 mm
Axial : Less than 0.2mm

|
Connection Table :
[

4AP(AWG26) Shield CABLE

weight

400g

Output Phase Shift

CW = Clockwise viewed f
a+b c+d=T/2xT/10
+

a, b,c, d=T/4

rom shaft end

T/10

Open Collector, Voltage Output

Complemental

a, b, c

A— [ T 11

Line Driver

as:

NIN @I >I>

|

T+T/2

Rigid Spec.

Operating
Temp. Range

-10c ~ +70TC
(No freezing)

Preserving temp

-20TC ~ +85T

Using humidity

35% ~ 80% RH

Preserving Humidity

30% ~ 85% RH

Internal Vibration

5G

|
[
|
[
|
[
|
[
1
Internal Shock ‘
[

50G

Degree of Protection

IP 50

Connection Table

Connection Table

!
Open Collector
Output Form  Voltage Output Line Driver
Complemental
|
Red : Vee A Sig
Black : GND GND
Green : A Sig A Sig
Blue : - A Sig
White : B Sig B Sig
Pink : - B Sig
Yellow : 7 Sig 7 Sig
Orange : - Z Sig
Shield | CASE Shield CASE Shield

LsiMecapion



INCREMENTAL
HOLLOW TYPE

H88B series

Model

INCREMENTAL
HOLLOW TYPE
Outer Diameter @88

S R
H88B - 30 - - -
oY

i =
Shaft Size  Resolution(P/R) Output Signal Output Form

30: 230 1024 A B : Complemental
35: @35 A /AB,/B,Z /Z : Line Driver
38: @38
40: 340 Cable Length
1M
2M]
3M]
! . : 5[M]
External Dimension 10
42
40
H88B Shaft Internal dimensions
Shaft Size(@D) o f
@40H7 enetration 4:
2.8,
@38H7
@
@30H7
N § i 7*777§
3.5

=

Output Circuit

Complemental Line Driver

Circuit

EI LS



ROTARY

ENCODER

Electrical Spec.

Complemental Line Driver
|
[
524V 5V
Power Supply ‘ Ripple p—p : less than 5% Ripple p—p : less than 5%
Consuming Cunent { In case of no oad ) : 150mA Max. 200mA Max.
Maximum Response Frequency : 150kHz
Output voltage :Less than VL 0.5[V] / More than VH2.5[V](In case of inputting+5[V])/More than VHIO[V](In case of inputting+15[V])
Output current : Less than 10mA Less than 20mA
Rising, decline time‘
/T Less than 1us Less than 0.1us
Mechanical Spec.
Starting Torque 800gf — cm Max
Maximum number of revoluton : 3000 rpm
Bearing lifetime : 50,000[hr](In case of rotating by 3000rpm)
Allowable  Redial : 50kg Max
Shaft Load ‘ Axial : 2.5kg Max
Position deflecton Redial : Less than 0.05 mm
of allowable shaft | Axial : Less than 0.2mm
Connection Table : 3PAWG26) Shield CABLE
weight 600g
Output Phase Shift Connection Table
CCW m Counterclockwise viewed from shaftend - : T
S onnection e
a+b ctd=T/2+TM0 HE/E | o e
a, b,c, d=T/4 + T/10 I
Complemental Output Form  Complemental Line Driver
T
a, b, c, d }
| Red Vce Vee
A—1 1 I 1 I |
B | | | | Black oV oV
|
[
—\_ . .
. Green | A Sig A Sig
Orange A Gnd /7 Sig
|
[
a, b ¢ d I
White B Gnd B Sig
A__ 1 I ! — }
:_‘I'I'I'I'— Blue /A Sig
B 1 ] 1 I . | )
s — Pink /B Sig
£ |
z— 1 \

L TT2 | Shield CASE Shield

LsiMecapion



INCREMENTAL
HOLLOW TYPE

H88—-30C series )

A}

N
/ >

Model p-
INCREMENTAL .
HOLLOW Typg  onait Size
Outer Diameter @88 30 * @30
1 e

e
Resolution(P/R) 4 Output Signal :I [ Output Form Cable Length

0512 1024 “AB : Open Collector 1Ml
A B Z : Complemental : 3IMI

:AABBZZ : Line Driver : 5[M]

: 10M

A The spec. of power may be different depending on the type
of output and be sure to check the electric spec.

External Dimension

22
12
il
@
! 4.5
DD
5 SEEEE
; — v&: ASYIRSTE
o;o 418878 == /
CI
oo
Output Circuit
Open Collector Complemental Line Driver

Circuit

stMecapion



Electrical Spec.

Power Supply

Consuming Cunent { In case of no oad )
Maximum Response Frequency

Output voltage
Output current

Rising, decline time

Te / Te

ROTARY

ENCODER

Open Collector

Complemental

Line Driver

Ripple p—p : less than 5%

DC +15[V]

DC +5[V]

Ripple p—p : less than 5%

DC +5[V], +5~24[V]
Ripple p—p : less than 5%

70mA Max

150mA Max

150mA Max

150 KHz

Less than V. 05[V] / More than Vi 25[V] (In case of inputting +5V), /More than Va4 10[VIIn case of inputiing +15V)

Less than 20mA

Less than 10mA

Less than 20mA

Less than 3us

Less than 1us

Less than O.1us

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

800gf — cm Max

Maximum number of revolution

3000 rpm

Bearing lifetime

50,000[Nr]In case of rotating by 3000rpm)

Allowable
Shaft Load ‘

Radial : 5.0kg Max

Axial : 2.5kg Max

Position deflection |
of allowable shaft

Radial : Less than 0.05 mm
Axial : Less than 0.2mm

|
Connection Table :
[

4AP(AWG26) Shield CABLE

weight

600g

Output Phase Shift

CW = Clockwise viewed from shaft end

a+b c+d=T/2

a, b, c

d=T/4

+
*

T/10
T/10

Open Collector, Voltage Output
Complemental, Totem Pole

a

C

d

A— 1 I
B 1 J 1
Z —
T£T/2
Line Driver
.
a .c,.d
A__ 1 I 1 —
AT 1 [ 1 [ L
B 1 I 1
B [ 1 [
z__ O
A R

T£T/2

Rigid Spec.

Operating
Temp. Range

-10c ~ +70TC
(No freezing)

Preserving temp

-20TC ~ +85T

Using humidity

35% ~ 80% RH

Preserving Humidity

30% ~ 85% RH

Internal Vibration

5G

|
[
|
[
|
[
|
[
1
Internal Shock ‘
[

100G

Degree of Protection

IP 50

Connection Table

Connection Table

!
Open Collector
Output Form  Voltage Output Line Driver
Complemental
|
Red : Vee Vee
Black : GND GND
Green : A Sig A Sig
Orange : A Sig GND Z Sig
Yellow : B Sig Z Sig
White : B Sig GND B Sig
Blue : - A Sig
Pink : - B Sig
Shield | CASE Shield CASE Shield

LsiMecapion



INCREMENTAL
HOLLOW TYPE

H100 series

Model

INCREMENTAL :
HOLLOW TYPE Sha.ft Size
Outer Diameter @100 40+ 240

| |
H100-40 -

- - 7IM]

Resolution(P/R) 4

0512 1024

External Dimension

—
Qutput Signal :I [ Output Form Cable Length

A B : Open Collector
:A A BB : Totem Pole
: Line Driver

A The spec. of power may be different depending on the type
of output and be sure to check the electric spec.

30
20
< }12 /3
S O ||
KEY LENGTH:33
43 /
_r__®
< 33| | &8
[QV] o gg
4 X g8¢g
L - )
4=@5.4 Penetiaion
13 15.4
DC16—07RN
Output Circuit
Open Collector Totem Pole Line Driver

Sl I ]
ircui 1 i

I I

I I

I GND

stMecapion



Electrical Spec.

ROTARY

ENCODER

Power Supply

Consuming Cunent { In case of no oad )

| Open Collector Totem Pole Line Driver
| DC +5[V] DC +15[V] DC +5V]
Ripple p—p : less than 5% Ripple p—p : less than 5% Ripple p—p : less than 5%
70mA Max 150mA Max 150mA Max
150 KHz

Maximum Response Frequency

Output voltage

Less than V. 05[V] / More than Vi 25[V] (In case of inputting +5V), /More than Va4 10[VIIn case of inputiing +15V)

Output current

Less than 20mA

Less than 10mA

Less than 20mA

Rising, decline time

Less than 3us

Less than 1us

Less than O.1us

Common conditions

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

800gf — cm Max

Maximum number of revolution

3000 rpm

Bearing lifetime

50,000[Nr]In case of rotating by 3000rpm)

Allowable
Shaft Load ‘

Radial : 5.0kg Max
Axial : 2.5kg Max

Position deflection |
of allowable shaft

Radial : Less than 0.05 mm
Axial : Less than 0.2mm

|
Connection Table :
[

3P(AWG26) Shield CABLE

weight

1.2kg

Output Phase Shift

CCW = Counterclockwise viewed from shaft end

a+b c+d=T/2
a, b,c, d=T/4

+ T/10
+ T/10

Open Collector, Totem Pole

A— 1 I 1 [
B 1 I
Line Driver
.
a ‘ d
A__| 1 I 1 —
AT ] [ | [ L
B | |
B I 1 I

Rigid Spec.

Operating
Temp. Range

-10c ~ +70TC
(No freezing)

Preserving temp

-20TC ~ +85T

Using humidity

35% ~ 80% RH

Preserving Humidity

30% ~ 85% RH

Internal Vibration

5G

|
[
|
[
|
[
|
[
1
Internal Shock ‘
[

100G

Degree of Protection

IP 50

Connection Table

Connection Table

l
Output Form O?i?@ﬁogilcetor Line Driver
1
1 Red Vece Vece
|
2 Black | GND GND
|
3 Green | A Sig A Sig
‘
4 QOrange | A Sig GND A Sig
|
5 Brown | B Sig B Sig
|
6  White | B Sig GND B Sig
‘
7  Shield | CASE Shield CASE Shield

LsiMecapion



MANNUAL
PULSE GENERATOR

SMGB0 series

Model

MANNUAL
PULSE GENERATOR
Outer Diameter @60

N

SM60- N - - - -

— —
Resolution(P/R) J Output Signal :| Output Form Dial Knob
A, B

0100/ 0025 .B : Open Collector : LS Mecapion logo
A A B, B : Voltage Output *No logo
: Line Driver : Customer logo

Terminal Block

: Teminal Block
: Connector

External Dimension

43+0.1

o0
o
o

0.0
0.1

259,528

A

Connector Product Teminal Block Product
Output Circuit
Open Collector \oltage Output Line Driver
|
[
r—— - - - - - - r—— - - - — - —
| J‘voc | | Vee
| | T |
| 2 | IS\gna\
— v b sona 1
Circuit [, | | :H:{:Z e
: | : | output
I GND I —d)GND
L _ _ Encoder | L __FEncoder |




Electrical Spec.

ROTARY

ENCODER

Open Collector

Voltage Output

Line Driver

Power Supply

DC +2[V]~+15]V]
Ripple p—p : less than 5%

DC +5[V]

Ripple p—p : less than 5%

Consuming Cunent { In case of no oad )

70mA Max

70mA Max

150mA Max

Maximum Response Frequency

5 KHz MAX

5 KHz MAX

5 KHz MAX

Output voltage

Less than Ve 050V] / More than Vi 25V]

Less

than V. 05[V] Moare then Wk 25[V]

Output current

Less than 20mA

Less than 20mA

Less than 20mA

|
I
|
I
|
[
|
[
1
Rising, decline time
[

Less than 3us

Less than 3us

Less than O.1us

Common conditions

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

500gf — cm Max

Maximum number of revolution

600 rpom

Bearing lifetime

80,000[Nr]in case of rotating by 200rpm)

Connection Table

SL-001V

weight

150g

Output Phase Shift

CW = Clockwise viewed from shaft end

a+b c+d=T/2
a, b,c, d=T/4

+ T1/8
+ T/8

Open Collector, Voltage Output

T
a|blc|d
U I I S
S e B SO s I
cp
Line Driver
T
alb|c|d
Al I
AT LT
B— | I__l L
B 1 e ——

Rigid Spec.

Operating
Temp. Range

-10c ~ +70TC
(No freezing)

Preserving temp

-20TC ~ +85T

Using humidity

35% ~ 80% RH

Preserving Humidity

30% ~ 85% RH

Internal Vibration

5G

|
[
|
[
|
[
|
[
1
Internal Shock ‘
[

50G

Degree of Protection

IP 50

Connection Table

/B B

/A A

GND  VCC

OIOIO|®

W|®

Cable Configuration

e | Open Collector Line Driver
| Voltage Output

1 : Vee Vee
[

2 ‘ Gnd Gnd
[

8 ‘ A A
[

4 ‘ - /A
[

5 ‘ B B
[

6 - /B

LsiMecapion



MANNUAL
PULSE GENERATOR

SMB8O0 series

Model
MANNUAL
PULSE GENERATOR
Outer Diameter @80
S
- —
Resolution(P/R) I—I Output Signal Output Form MPG Color
0100 B:AB O : Open Collector 1 : Silver(Attaching logo)
U:AABB V : Voltage Output 2 : Siver(Without logo)
L : Line Driver 3 : Black(Attaching logo)

4 : Black(Without logo)

External Dimension

(65)
39 26
7.2
o Vcc OV A A B B
R - teleletelels;
Output Circuit
Open Collector \oltage Output Line Driver
|
[
| 1 b
| SR
Circuit I, b
|
| .
| GND
Lo FEnwoder ]

stMecapion



Electrical Spec.

ROTARY

ENCODER

Output type
|

Power Supply

Consuming Curent (I case of no load )

Open Collector \oltage Output Line Driver
| DC +5[V]
Ripple p—p : less than 5%
70mA Max 70mA Max 150mA Max
5 KHz MAX 5 KHz MAX 5 KHz MAX

Maximum Response Frequency

Output voltage

Less than V. 05[V] / More than

2.51V]

Output current

Less than 20mA

Less than 20mA

Less than 20mA

|
I
|
I
|
[
|
[
1
Rising, decline time
[

Less than 0.1us

Less than 0.1us

Less than O.1us

Common conditions

In case that the cable length of output side is 1IM] and load resistance is less than 1k Q]

Mechanical Spec.

Starting Torque

600gf — cm Max

Maximum number of revolufion

600 rpm

Bearing lifetime

50,000[hr](in case of rotating by 600rpm)

Connection Table

6P board

weight

600g

Output Phase Shift

CW = Clockwise viewed from shaft end

a+b c+d=T/2
a, b,c, d=T/4

Open Collector, Voltage Output

+ T/8
+ T/8

T
a|blc|d
A I IR
p— | L I
cp
Line Driver
T
a|bl|c|d
Al I
A1 [ e R p B
B— | L L
B | ITI [
\ Silver
The logo ‘
by color
can be
atteched
and
detached

Rigid Spec.

Operating
Temp. Range

-10C ~ +70C
(No freezing)

Preserving temp

-20C ~ +85T

Using humidity

35% ~ 80% RH

Preserving Humidity

30% ~ 85% RH

Internal Vibration

5G

|
[
|
[
|
[
|
[
1
Internal Shock ‘
[

50G

Degree of Protection

IP 50

Connection Table

Cable Configuration

Open Collector, Voltage Output

\ce oV

A

B

(9|®

®

GO

Line Driver

\Yiele oV

A

ws]

A B

)

O

LSVMecapion



PORTABLE MANNUAL
PULSE GENERATOR

SPM series

Model
Output Form
: Line Driver
—T— —1 —1 —1T
Spec IP Glade Magnet Cable Length
: Standard (1P 50 : With Magnet :0.7m(4.1m)
: Standard + EMG + Enable 1IP 65 - Without Magnet :1.0m(5.3m)
: Standard + EMG
: Standard + Enable « *Note) S/W Spec

Axes : 3axes(OFF X,Y,Z)
Multipulation : X1, X10, X100
Enable S/W : OR type

External Dimension

(Standard+EMGH+ENA Type)

54
69,7 25

m =

173
N

N e

stMecapion



Electrical Spec.

ROTARY

ENCODER

Power Supply

Consuming Cunent { In case of no oad )

Maximum Response Frequency

Output voltage

Output current

Rising, decline time

Axis XY, Z

Line Driver
|
[
DC +5[V]
|
: 50nA Max
: 5 KHz MAX
:Less than Vi 05[V]/ Over than Vi 2.5[V] Multipulation . X1, X10, X100 (Rotary Switch)
: Less than 20mA : Emergency S/W
: Less than O.1us S/W : Enable S/W
| | JOG S/W
Rigid Spec.

Mechanical Spec.

Starting Torque 200gf — cm Max
Maximum number of revoluton 600 rpm
Bearing lifetime 50,000[hr]

Terminal Block 5268-6(Molex)

Magnet With / Without

Material ABS

Output Phase Shift

Line Driver

aA— LT

B— | L I
B | [ep | r

Connection Table

Operating Temp. Range

Preserving temp
Using humidity
Preserving Humidity
Internal Vibration
Internal Shock
Degree of Protection

-10C ~ +/0C

—20C ~ +85C

35% ~ 80% RH

30% ~ 85% RH

5G

10G

A Type: IP 50 / B Type: IP 65

Output Circuit

Line Driver

Circuit

output

1T ain

| |_gireuit | Inverting
signal

| output

Signal

I —d)GND
Lo e ]
Wiring Diagram

NO. Signal Color Remarks
1 H+5V Red

2 HOV Black MANUAL
8 HA White PUSE

4 HB Brown GENERATOR
5 JHA Yellow

6 /HB Gray

7 COM Pink COM

8 AX1 Blue AXIS

9 AX2 Violet SWITCH
10 AX4 Green | SELECTING
11 MP1 Red/Blue Rate
12 MP2 | White/Green |SELECTING
13 L+ Gray/Pink

14 L- White/Gray LED

15 RES1 White/Yellow | EMERGENCY
16 RES2 |Yellow/Brown | STOP
17 EN1 Gray/Brown

18 EN2 Brown/Green ezl
19 Shield Case Shield

{Standard+EMG+ENA Type)

LsiMecapion



Coupling

Plastic coupling

A B D L
P6-6 @6 @6 @15 | 216
P8-8 28 @8 @19 24

4—M3
Set Screw
Helical coupling
A B D L L
H6-6 | @6 | @6 | @19 | 222 o
H8-8 | 8 | 8 |p222| 222 T
H6-10| ¢6 | @10 | @222 222 I ’ '
O < = - om
H6-10| @8 210 | @222 | 222 . i
| _J]| 4—M3
! ! Set Screw
Disk coupling
A B D L .
D6-6 36 36 @26 | 225 _|_
D8-8 28 38 @26 | 225 ‘ ! |
D6-10| @6 | @10 | @26 | 225 Q<I*| *fJ-?TD'
D8-10| @8 | 010 | @26 | 225 1 €|5 TY
1
I — \ 4-M3
Set Screw

stMecapion



