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Rotary Encoder

Rotary Encoder Lineup

S

Incremental Type

Series TRD-MX TRD-S TRD-SH TRD-2E
Type Shaft type Shaft type Hollow Shaft type Shaft type
Dimension ®»25x29 ®»38x30 ®»38x30 ®»40x36
External 8
mm ;
(mm) Shaft Diameter o4 @6 Other shaft diameter 6
Resolution (Pulse / Rotation) 100 to 1,024 10 t0 2,500 10t0 2,500 10 to 3,600
Type with Cables Taken Out from the Back o - - —
Connection _ _ _ _
Form Connector Type
Type with Cable Taken Out from the Side - (] [ J [ J

Output Signal Format

2-phase A and B + Phase Z

2-phase A and B + Phase Z

2-phase A and B + Phase Z

2-phase A and B + Phase Z

Maximum Response Frequency 100 kHz 200 kHz 200 kHz 200 kHz
Maximum Allowable Number of Revolutions 6,000 rpm 6,000 rpm 6,000 rpm 5,000 rpm
TRD-MXLJA: TRD-S[IA: TRD-SHLJA: TRD-2E[JA:
5t012VDCt10% 5t012VDCE10% 5t012VDCE10% 51012V DCE10%
Sunply Voltage TRD-MXCIB: TRD-SLIB: TRD-SHLIB: TRD-2ELIB:
pRly 9 121024V DCE10% 121024V DCE10% 121024V DCt10% 121024V DC£10%
TRD-MX[V: TRD-S[IV: TRD-SHIV: TRD-2E[]V:
5VDCE5% 5VDCt5% 5VDCt5% 5VDCt5%
Output Format NPN open collector output | NPN open collector output | NPN open collector output | NPN open collector output
P Line driver output Line driver output Line driver output Line driver output
Shaft Radial Direction 10N 20N 20N 30N
Allowable
Load Thrust Direction 5N 10N 10N 20N
Starting Torque 0.001 N-mor less 0.001 N-mor less 0.001 N-mor less 0.01 N-mor less
) . Simple dust-proof type: Simple dust-proof type: Dust and splash-proof type:
Protective Structure Dustproof type: IP50 P40 P40 P54
Use Ambient Temperature -10t0 +70°C -10t0 +70°C -10t0 +70°C -10t0 +70°C
JT-035 - — — -
Bracket
RT-11 - - — —
MU-075 [ J - - -
RU-075 - [ — P
Metal JU-100 - - - -
RU-100 - — - -
KU-100 - — — —
GJ-4 [ ] - - -
GJ-6 - o - [ J
Couplings | Resin
GJ-8 - - - -
GJ-10 - — — —
Option
ML16P-4-4 [ ] - - -
ML16P-6-6 — o - [ ]
Flat Spring | ML20P-8-8 - - - -
ML25P-10-10 - — — -
SFC-10-10 - — — -
BMCC-6 - — — —
Straight
Cable BMCC-12 - - - -
Connector BAFG-6 = = = —
Angular
BFAC-12 - — - -

Koyo

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018
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TRD-N TRD-NH TRD-J TRD-GK TRD-NA TRD-K
Shaft type Hollow shaft type Shaft type Shaft type Shaft type Shaft type
»50x35 ®50x 35 ®50x 50 @78x60 ®»50x35 @78 x66
8 8 8 010 8 010
Other shaft diameter
10 to 5,000 Lineup
1105,000 1105,000 10t0 1,024 (100 t0 5,000 for BZ type) 32102,048 1800 1,024
_ _ Py Py _ _ Selection Guide
— — d d — d Incremental Type
[ J [ J [ J - [ [ J
5-phase A and B Absolute Type
One-phase, One-phase, One-phase, ~phase Aand b, One-Gray binary code One-Gray binary code

2-phase A and B + Phase Z

2-phase A and B + Phase Z

2-phase A and B + Phase Z

2-phase A and B + Phase Z
Direction discrimination

(Up to 11-bit)

(Up to 10-bit)

200 kHz 200 kHz 50 kHz 100 kHz 20 kHz 20 kHz
5,000 rpm 5,000 rpm 5,000 rpm 5,000 rpm 3,000 rpm 5,000 rpm
Except TRD-N[CJV: 47510 | Except TRD-NH[V: 4.75 to | Except TRD-J[IV: 4.75 to
30vDC 30vDC 30VDC
TRD-NCV: TRD-NHCV: TRD-JCIV: 10t030VDC 10.81026.4VDC 10.81026.4VDC
5VDCt5% 5V DCt5% 5VDCE5%

Totem-pole structure
preventing partial load short

Totem-pole structure
preventing partial load short

Totem-pole structure
preventing partial load short

Totem-pole structure

NPN open collector output

NPN open collector output

circuit circuit circuit preventing load short circuit | PNP open collector output

Line driver output Line driver output Line driver output
50N 50N 50N 100N 50N 100N
30N 30N 30N 50N 30N 50N

Dustproof type: Dustproof type: 0.003 N*m Dustproof type:
0.003 N-m or less or less 0.003 N'm or less
Dustproof and waterjet- Dustproof and waterjet- Dustproof and waterjet- 0.1 N-mor less 0.03 N-m or less 0.1 N-mor less
proof type: proof type: proof type:
0.02 N-m or less 0.05N*mor less 0.05N-m or less
g isfpes 1750 DU e (P50 Dl et P50 Dustproof and waterjet- Dustproof and waterjet- Dustproof and waterjet-

Dustproof and waterjet-
proof type: IP65

Dustproof and waterjet-
proof type: IP65

Dustproof and waterjet-
proof type: IP65

proof type: IP65

proof type: IP65

proof type: IP65

-10t0 +70°C -10to +70°C -10to +50°C -10t0 +70°C -10t0 +60°C -10t0 +50°C
° = ° = = =
- - - ° - °
° - ° - ° -
— = = ° — °
- - - ° - o
° - ° - ° -
- - - ° - °
° - ° - ° -
= = = ° = °
- - - ° - °
— — — . — —
— — — - - °
— = = . = —
= = = = = °

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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Rotary Encoder

Selection Guide

Incremental Type

Pulse Output According to Rotation Angle
Incremental Type

\\\\\\\\\nwm/;/,,//
Incremental encoder slit plate

S

%,
T

Series / Resolution

External (mm)

Dustproof and waterjet-proof type P65

Enhanced environmental efficiency N

General-purpose and low cost

For small machines Ultraminiature Type
d devi 25
anc devices > TRD-MX series o
| 100 to 1024 Pulse / Rotation
For small machines Ultraminiature Type
i 38
and devices > TRD-S Series @
| 10to 2500 Pulse / Rotation )
Ultraminiature Type
Miniature metal case TRD-2E Seriesyp @40
| 10to 3600 Pulse / Rotation )
New space-saving ini i i @ 50
Pt e Miniature and Thin Design
> TRD-N series
1to 5000 Pulse / Rotation

General-purpose type |

Low cost

Enhanced environmental efficiency | pustproof and Waterjet-proof Type
(

®»50
General-purpose type | Miniature General-purpose Type
with wide variations TRD-Js for cables
— -J Series

When there is no rear space

| Enhanced environmental efficiency |

Type Model Number
JK Dust-proof Type J TRD-MX[]
:‘L Dust-proof Type J TRD-S[J
‘ Dust and Splash-proof Type
Die-cast Case TRD-2E[]
Lwith Short-circuit Protection Circuit
N Dust-proof Type
\ Plastic Case TRD-NLJ
Die-cast Case TRD-NOJ-LIw
| Type with Cables Taken Out N
1 from the Back TRD-JUJ

Dustproof and Waterjet-proof

10 to 1024 Pulse / Rotation

For connector connection |

| Enhanced environmental efficiency |

For large machines,
devices and heavy
industries

¢78
Large-size and High Axial Load

Enhanced environmental efficiency

| Enhanced environmental efficiency

General-purpose type

Other shaft diameter ®8

For connector connection

”{Type with Cables Taken Out from the Back TRD-JLI-LIW
o | mouncs
»rype i Cae ok Ot o o s.deJ TRD-JC-CIWS
V‘L Connector Type J TRD-J[J-[JC
;\L Dustprggfnir;c(jn\é\/ra_}sgzt proofJ TRD-JCI-CICW
N Dustproof and Waterjet-proof TRD-GK[]

LType with Cables Taken Out from the Bacd

Dustproof and Waterjet-proof

4

General-purpose type

J TRD-GK[I-[JC2

> TRD-GK series P65
10 to 5000 Pulse / Rotation
Directly connected to ~
‘C*;iomer axle without | jtraminiature Hollow Shaft Type | @ 38
po > TRD-SH series
10 to 2500 Pulse / Rotation
Directly connected to
the other axle without
coupling Hollow Shaft Type ®50

> TRD-NH series

General-purpose type

1to 5000 Pulse / Rotation

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018

Other shaft diameter 98

Enhanced environmental efficiency

| Connector Type

N Dust-proof Type -
[ Plastic Case TRD-SHLJ
| Dust-proof Type ~

| Plastic Case TRD-NHL]

Latest catalog (free) is available online.

;\Dustproof and Waterjet-proof Type TRD-NH-CIw
1 Die-cast Case

Visit our website w

http://www.koyoele.co.jp/english/



Rotary Encoder

Selection Guide

Absolute Type

Absolute Type

For small machines
and devices

Absolute encoder slit plate

Miniature Type

@50

Enhanced environmental efficiency

Outputs absolute position signals according to rotation angle.

General-purpose type

For large machines,
devices and heavy
industries

TRD-NA series
32 to 2048 Reso\ution/RotationJ

Large-size and High Axial Load
TRD-K series

¢78

Enhanced environmental efficiency

Equipped with a connector
on the cable end

General-purpose type

Connector connection

The specifications and prices described in this catalog were valid when the catalog was issued.

v

{180 to 1024 Resolut\on/RotationJ

For the latest information, contact our sales persons or see our website.

With connector at cable tip

\

Koyo

Dustproof and Waterjet-proof

Cable Type

Dustproof and Waterjet-proof

with Relay Connector

Cable Type

Dustproof and Waterjet-proof
Connector Type

Dustproof and Waterjet-proof

Dustproof and Waterjet-proof J

with Relay Connector

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018
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Rotary Encoder

W TRD-MX Series
E) Features
) SENSOR

$ 25 Incremental Type

Ultraminiature design with outside diameter of 25 mm/ depth of 29 mm/ shaft diameter of 4 mm
Small diameter lineup with resolutions up to 1,024 P/R. Line driver output is available.
- Pulse number: 100, 200, 360, 500, 512, 600, 1,000, 1,024P/R

- Supply voltage: 5 to0 24 V DC

- Maximum allowable number of revolutions: 6,000 rpm

- Output signal format: 2-phase output + Origin

- Output form: NPN open collector / line driver

IP50 (Dustproof type)

B Model Number List

4l ENCODER

Ed counter

(1
INFORMATION
fia

Rotary Encoder -
Lineup

Selection Guide

Type Appearance Model Number Supply Voltage Output Output Form Pulse Number / Rotation
Incremental TRD-MXCJA 4.51013.2VDC Output with 2-phase
Type . origin (Origin reverse Open collector output
TRD-MXLIB 10.81026.4V DC action 1.1")
Absolute Type Shaft Type = . égg ioood:fiobggo, 512,
a‘: Output with 2-phase » LUUU L
2 TRD-MX[JV 4751t05.25VDC origin (Origin direct Line driver output
action 1)
- Series classification
- Pulse number
- Form
A: Supply voltage 4.5t0 13.2V DC  Open collector output
B: Supply voltage 10.8 to 26.4 V DC  Open collector output
V: Supply voltage 4.75 t0 5.25 V DG Line driver output
B Pulse and Frequencies
Pulse Number per Rotation 100 200 360 500 512 600 1,000 1,024
Maximum Response
Frequency (kHz)" 10 20 36 50 50 60 100 100
. TRD-MX[IA (] (] [ J [ J [ J [ J [ J [ J
el | TRD-MXCJB ° ° ° ° ° ° ° °
TRD-MX[IV { ] { ] [ J [ J [ J [ J [ J [ J

TRD-MX

* The electric maximum response frequency is specified by resolution (pulse number) and the maximum number of revolutions.
Electrical maximum number of revolutions = {(Maximum response frequency/Resolution) x 60}
Therefore, if the encoder rotates at a speed greater than the electrical maximum number of revolutions, the signals do not electrically follow.

TRD-S/SH
TRD-2E B Electrical Specifications
Model Number TRD-MX[CJA TRD-MX[CIB TRD-MX[C1V
TRD-N/NH Supply Voltage 451013.2VDC 10.8026.4VDC 475105.25V DC
Allowable Ripple 3% rms or less
TRD-J Power Supply -
T e 50 mA orlower
TRD-GK
Signal Format 2-phase output + home position
g/laxmum Response (Maximum Response Frequency/Resolution) x 60
Output requency
Waveform Duty Ratio 50£25%
Phase Difference Width 25+12.5%
Signal Width at Home Position | 10050%
Rise / Fall Time Not larger than 2 ps (Cable length 1 m, maximum load)
Output Form NPN open collector output Line driver output®
Output Logic Negative logic (Active low) Positive logic (Active high)
"H" — 2.5V or higher
Output Output g
Voltage " 0.4V or lower 0.5V or lower
Output Influx Up to 30 mA
Current Outflow _ Upto 20 mA
Load Supply Voltage 30V DC or lower —

410

Koyo

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018

Latest catalog (free) is available online.

* Equivalent to 26C31. The receiver is equivalent to 26C32.
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Rotary Encoder

TRD-MX Series

Specifications/Dimensions

PLC

miil
O

HMI

BMechanical Specifications

B Environmental Requirements

SENSOR  Hie

eENcODER 4}

COUNTER [

Starting Torque 0.001 N*m or less (20°C) Use Ambient Temperature -10t0 +70°C
Moment of Inertia 1x107 kg-m? Storage Ambient Temperature | -25 to +85°C
Radial: 10 N Use Ambient Humidity 35 10 85% RH (No condensation)
Shaft Allowable Load ) ) )
Thrust: 5N Withstand Voltage Excluded due to capacitor grounding
Maximum Allowable Number of Insulation Resistance 20 MQ or higher
6,000 rpm

Revolutions (Note 1)

INFORMATION }‘

Vibration Resistance

Outside diameter 5 mm

(Endurance)

Displacement half amplitude:
0.75 mm, 10 to 55 Hz, 3 axial directions,

each1h

5-core shielded oil-resistant vinyl chloride cable

Impact Resistance (Endurance)

490 m/s?
11 ms, each 3 times in 3 axial directions

Gadls Core wire nominal cross-sectional area: 0.14 mm?
(Line driver output is 8 cores, 0.14 mm?)
Weight Approx. 80 ¢

Protective Structure

Rotary Encoder
Lineup

Dustproof type: IP50

Note 1: Maximum number of revolutions that can be mechanically endured

B Output Waveform

Open Collector

Clockwise Rotation
T (100%)

wrn L1

H -
ouT B
L
al|bjc|d

H
outz
L

Line Driver

Counterclockwise Rotation
T (100%)

JLIL

Counterclockwise Rotation
T (100%)

JLIL

Clockwise Rotation
T (100%)

wrn L1

H -
ouTB
L al|bjc|d

d|c|bla
H
ouTtz
L
a, b, ¢, d = 1/4T+1/8T

Note: Clockwise rotation when the main body is seen from
the axle side is the normal rotation.

BDimensions

2-M3 Screws Holes

(Unit: mm)

B Output Circuit
Open Collector

'—‘ Power Supply

Output (OUTA, B, 2)
Main
Circuit
oV
Shield (GND)
Line Driver

Power Supply 4.75 to 5.25 V DC

OUT A/B/Z

OUTA/B/Z
_Oov

26C31 or Equivalent

- The line driver output comes from a data transmission circuit

that conforms to RS-422A and can transmit data up to
1,200 m over twisted pair cables.

Line Driver
Equivalent to
26C31

Line Receiver

Shield,

—L Terminator Resistance:

~ Several Tens to Hundreds Q

- When the transmission line or connector is disconnected,
the output becomes "H."

26C31 26C32

Disconnected

(Depth: 5)

=8>
-,

<10+

===

15 A»l« 1.5

5 Cable Diameter 5

Attachment Bore Processing
Dimension Diagram
(For servo mount metal fixture)

Hole 127"

3-M3 Screws Holes

le— 29— &l

Standard 1 m

Attachment Bore Processing
Dimension Diagram
(For 2 holes)

2-¢3.5 Hole

Hole 12757

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.

Equivalent to 26C32

o

Selection Guide

Incremental
Type

B Connection Diagram
Open Collector

The shielded wire is connected to the main body.

Absolute Type

Blue ov
Brown : Power Supply
Black :OUTA
White : OUTB
N N N Orange : OUT Z
Y-~ — Shield : G (Ground)
Line Driver
The shielded wire is connected to the main body.
Brown : Power Supply
Blue ov
Black :OUTA
1 Purple : OUTA
White :OUTB
Gray :OUTB
Orange : OUT Z
Yellow :OUTZ
\ — — - Shield : G (Ground)

TRD-MX

TRD-S/SH
TRD-2E
TRD-N/NH
TRD-J

TRD-GK

Servo Mount Metal Fixture MM-4

(Option)

Hole 3.5 1.2

.

8’5 6.7)
L

169" =t 4.5

(2.8)>—=

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018
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Rotary Encoder

TRD-S/SH Series

Features

¢ 38 Incremental Type

- Thin design with an outside diameter of $38 mm /

depth of 30 mm

- Small diameter lineup with resolutions up to 2,500 P/R
- Low price contributes to cost reduction of the system.

- IP40 protective structure

B Model Number List

Type Appearance Model Number Supply Voltage Output Output Form Pulse Number / Rotation
Incremental TRD-S[CIA 451013.2VDC Output with 2-phase
Type - origin (Origin reverse Open collector output
- TRD-SCIB 10.8t0 26.4VDC action 1.1)
Absolute Type Shaft Type -
Output with 2-phase
TRD-SLIV 4.75105.25VDC origin (Origin direct Line driver output 10, 20, 30, 40, 50, 60, 100,
action 1) 200, 250, 300, 360, 400,
TRD-SHCJA 451013.2VDC Output with 2-phase 500, 512, 600, 800, 1,000,
z origin (Origin reverse | Open collector output 1,024,1,200, 2,000, 2,500
Hollow Shaft  , TRD-SHLIB 10.81026.4VDC action LI
Type Output with 2-phase
TRD-SHLIV 4.751t05.25VDC origin (Origin direct Line driver output
action 11)
- Series classification
S : Shaft type
SH : Hollow shaft type
- Pulse number
- Form
A: Supply voltage 4.5t0 13.2VDC  Open collector output
B: Supply voltage 10.8 to 26.4 VDC  Open collector output
V: Supply voltage 4.75 10 5.25 V DC  Line driver output
B Pulse and Frequencies
Pulse Number per Rotation 10 | 20 | 30 | 40 | 50 | 60 | 100 | 200 | 250 | 300 | 360 | 400 | 500 | 512 | 600 | 800 |1,000| 1,024 |1,200|2,000|2,500
TRD-MX Maximum Response Frequency (kHz)* | 1 2 8] 4 5) 6 10 | 20 | 25 | 30 | 36 | 40 | 50 | 50 | 60 | 80 | 100 | 100 | 120 | 200 | 200
~ |TRSCATRDSHCA | @ | @ | @ @ @ @6 &6 &6 6 6 6 6 606 606 606 606 6 0 o o o
e s pmH B @ (@ @ (@@ 0 000/ 0 0000 000 00 00
TROSCVTRD-SHEV | @ | @ | @ | @ @ © @ &6 & &6 &6 &6 &6 &6 6 6 6 06 6 o o
TRD-2E * The electric maximum response frequency is specified by resolution (pulse number) and the maximum number of revolutions.
Electrical maximum number of revolutions = {(Maximum response frequency/Resolution) x 60}
TRD-N/NH Therefore, if the encoder rotates at a speed greater than the electrical maximum number of revolutions, the signals do not electrically follow.
TRD-J B Electrical Specifications
TRD-GK Model Number TRD-S[JA/TRD-SHLJA TRD-S[CJB/TRD-SHLCIB TRD-SCIV/TRD-SHLCIV
Supply Voltage 451013.2VDC 10.81t026.4 VDC 475t05.25VDC
Power Supply | Allowable Ripple 3% rms or less —
Consumption Current (No Load) | 50 mA or lower
Signal Format 2-phase output + home position
Maximum Response Frequency | 200 kHz
Ol Duty Ratio 50£25%
Waveform —
Phase Difference Width 25%+12.5%
Signal Width at Home Position | 100£50%
Rise / Fall Time Not larger than 1 ps (Cable length 1 m, maximum load)
Output Form NPN open collector output Line driver output®
Output Logic Negative logic (Active low) Positive logic (Active high)
Output Output "H" — 2.5V or higher
Voltage e 0.4V or lower 0.5V or lower
Output Current Up to 30 mA (Sink current) Up to 20 mA
Load Supply Voltage 30V DC or lower —

* Equivalent to 26C31. The receiver is equivalent to 26C32.

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018
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Rotary Encoder

TRD-S/SH Series

Specifications/Dimensions

BMechanical Specifications

B Environmental Requirements

Starting Torque 0.001 N-m or less (+20°C) Use Ambient Temperature -10t0 +70°C
Moment of Inertia 0.3x 10 kg-m? Storage Ambient Temperature | -25 to +85°C
Radial: 20 N Use Ambient Humidity 35 t0 85%RH (No condensation)
Shaft Allowable Load Thust 10N
rust: . Excluded due to capacitor grounding
Withstand Voltage . -
i Al Ny 6f 6,000 pm 60 pulses or lower: 500 V AC (50/60 Hz) 1 minute

Revolutions (Note 1)

Insulation Resistance

50 MQ or higher*

Outside diameter 5 mm

5-core shielded oil-resistant vinyl chloride cable

Vibration Resistance
(Endurance)

Displacement half amplitude:
0.75 mm, 10 to 55 Hz, 3 axial directions, each 1 h

Impact Resistance (Endurance)

Gl Core wire nominal cross-sectional area: 0.14 mm?
(Line driver output is 8 cores, 0.14 mm?)
Weight Approx. 100 g (With 1 m cable)

490 m/s?
11 ms, each 3 times in 3 axial directions

Note 1: Maximum number of revolutions that can be mechanically endured

B Output Waveform

Protective Structure

Simple Dustproof type: IP40

* The power supply, signal lines, and shield between the cases are excluded.

B Output Circuit

B Connection Diagram

PLC

miil
O

SENSOR  Hie

eENcODER 4}

HMI

COUNTER [
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Rotary Encoder
Lineup

Selection Guide

Incremental
Type

Absolute Type
Open Collector Open Collector Open Collector
Clockwise Rotation Counterclockwise Rotation . i f
T (100%) T (100%) ! Power Supply The shielded wire is connected to the main body.
Blue :0V
L Qain, Black :OUTA
H -
ouTB White : OUTB
N
L .
a}b‘cld d}c‘bla oV ‘\ Orange : OUT Z
H— el Shield (GND) -~ — Shield :G (Ground)
ouTZ
L
Line Driver Line Driver Line Driver
Clockwise Rotation Counterclockwise Rotation Power Supply 4.75 to 5.25 V DC f o )
T (100%) T (100%) 26C31 or Equivalent oUT Az The shielded wire is connected to the main body.
OUTA/B/Z Brown : Power Supply
H m m r' r' — Oov
OUTA L Blue 0V
ﬁ | - The line driver output comes from a data transmission circuit Black :OUTA
that conforms to RS-422A and can transmit data up to . =
ours L 1,200 m over twisted pair cables. Purple : OUTA
a|bjc|d dlc|bla White : OUT B
H Line Driver Shield Line Receiver B
ouTZ gg(u:‘gfj\‘em to A o Equivalent to 26C32 Gray :0UTB
L Orange : OUT Z
a,b, ¢, d = 1/4T=1/8T Internal Circuit_ |07 =7""""" Yellow : OUTZ
Note: Clockwise rotation when the main body is seen from <L Terminator Resistance: \ — — - Shield : G (Ground)
the axle side is the normal rotation. Several Tens to Hundreds Q
- When the transmission line or connector is disconnected,
the output becomes "H."
26C31 \ 26C32 TRD-MX
S —>
/N TRD-S/SH
Disconnected
BMDimensions (it
(Unit: mm) TRD.2E
{12 > j—— 30 —» 15 30— TRD-N/NH
<10+ | [«—(26) 4 1095
v +e3 2-M83 Mounting Hole 3 s -
120° ((450) s ’ RO
05 M3 TRD-GK
P Il —\
020838 4 —tffm 7777777 77 ®38 @’JZ
- L -0007 -0015| [
06 50— 2‘4 ®8
| J Section A-A t P

4-M3 Screws Holes (Depth: 6)

Cable Diameter ¢5
Standard 1 m

120°

Hole ¢20*3%

3-¢3.6 Hole
Attachment Bore Processing
Dimension Diagram (For 3 Holes)

2-¢3.5Hole
Attachment Bore Processing
Dimension Diagram (For 2 Holes)

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.

Spring
Thickness 0.3

Mounting Point
Shape

-0.006
@8 Z5014

=10 or less =

Shaft Direction
Variation

‘ro.w
|
I

=01

@%A

Koyo

Cable Diameter ¢5
Standard 1 m

Shaft Angle Direction
Variation

2-M3

/
1 oo
\@ 0.02 \
/1N

Degree of Mounting
Surface Angle Over Shaft

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018
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Blade Spring
Mounting Point
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Selection Guide

TRD-2E Series

Features

®40 Incremental Type

- Small design with an outside diameter of 40 mm / depth of 36 mm

- Equipped with short-circuit protection circuit, reverse connection

protection circuit (For resolutions up to 2,500 P/R)
- Realizes IP54 protective structure.

B Model Number List

Type Appearance Model Number Supply Voltage Output Output Form Pulse Number / Rotation
TRD-2E[JA 451013.2VDC Output with 2-phase
ype origin (Origin reverse Open collector output 10, 20. 30. 40. 50 60. 100
4 TRD-2ECTB 1081026.4VDC | action11) 200, 240, 250, 300, 360, 400,
AESEliB R Shaft Type Output with 2-phase 500, 600, 1,000, 1,024, 1,200,
. TRD-2ECIV 4.75105.25V DC origin (Origin direct Line driver output 2,000, 2,500, 3,600
action 1)
- Series classification
- Pulse number
- Form
A: Supply voltage 4.5t0 13.2V DC  Open collector output
B: Supply voltage 10.8 to 26.4 VDC  Open collector output
V: Supply voltage 4.75 t0 5,25 VDC  Line driver output
B Pulse and Frequencies
Pulse Number per Rotation 10 | 20 | 30 | 40 | 50 | 60 | 100 | 200 | 240 | 250 | 300 | 360 | 400 | 500 | 600 |1,000 |1,024 |1,200|2,0002,500 | 3,600
Maximum Response
Frequency (kH2)* 08 |16 |25 |33 |41 (50 (83| 16 |20 | 20 | 25 | 30 | 33 | 41 | 50 | 83 | 85 | 100 | 166 | 200 | 200
| TRD-2ECJA o &6 &6 &6 &6 6 6 6 o6 6 6 o6 o6 o6 o o o o o o o
poplcebe | TRD-2€ 1B o000 /0/0/ 0000 0 00000 0 0 0 o o
TRD-2E[V o &6 &6 &6 6 6 6 6 o6 6 6 o6 o6 o6 o o o o o o o
* The electric maximum response frequency is specified by resolution (pulse number) and the maximum number of revolutions.
Electrical maximum number of revolutions = {(Maximum response frequency/Resolution) x 60}
TRD-MX Therefore, if the encoder rotates at a speed greater than the electrical maximum number of revolutions, the signals do not electrically follow.
TRD-S/SH . . R
B Electrical Specifications
Model Number TRD-2ELJA TRD-2ELIB TRD-2ELIV
Supply Voltage* A:45t013.2VDC 10.81t026.4VDC 4.75t05.25VDC
TRD-N/NH
Allowable Ripple 3% rms or less
Power Supply
TRD-J Consumption Current
(No Load) 50 mA or lower
TRD-GK Signal Format 2-phase output + home position
Maximum Response Frequency | 200 kHz
Output Maximum Response Number . )
T ra— of Revolutions (Maximum Response Frequency/Resolution) x 60
Duty Ratio 50+25%
Signal Width at Home Position | 100£50%
Rise / Fall Time Not larger than 1 ps (Cable length 1 m, maximum load)
Output Form NPN open collector output Line driver output (Equivalent to 26C31)
Output Logic Negative logic (Active low) Positive logic (Active high)
Output Sink Up to 30 mA Up to 20 mA
Output Current Source — Up to 20 mA
Output "h" — 2.5V or higher
Voltage " 0.4V or lower 0.5V or lower
Load Supply Voltage 30V DC or lower —
Short-circuit Protection Between output and power supply —

* To be supplied by Class Il source.

KOYO ELECTRONICS INDUSTRIES CO., LTD.
GENERAL CATALOG 2018
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TRD-2E Series

Specifications/Dimensions

BMechanical Specifications

B Environmental Requirements

Starting Torque 0.01 N-m or less (+20°C) Use Ambient Temperature -10t0 +70°C
Moment of Inertia 0.3x 10 kg-m? Storage Ambient Temperature | -25 to +85°C
Radial: 30N Use Ambient Humidity 35 10 85% RH (No condensation)
Shaft Allowable Load ) ) )
Thrust: 20N Withstand Voltage Excluded due to capacitor grounding*
Maximum Allowable Number of Insulation Resistance 50 MQ or higher*
5,000 rpm

Revolutions (Note 1)

Vibration Resistance

Cable

Outside diameter 5 mm

5-core shielded oil-resistant vinyl chloride cable

(Endurance)

Displacement half amplitude:

0.75 mm, 10 to 55 Hz, 3 axial directions, each 1 h

2
(Line driver output is 8 cores) Impact Resistance (Endurance) | 490"
Core wire nominal cross-sectional area: 0.14 mm? 11 ms, each 3 times in 3 axial directions
Weight Approx. 110 g (With 1 m cable) Protective Structure Dustproof type-Splash-proof type: IP54

Note 1: Maximum number of revolutions that can be mechanically endured

B Output Waveform

Open Collector

I
C ]

H
L

OUTA

ouT B

ouTtz

Line Driver

ouTA [‘ ]
LT

L

ouT B

ouTtz

EJ*

i

i

OUTA

LTl
S

H
L

ouUTB

L]
L

a, b, ¢, d = 1/4T+1/8T

i

|

Note: Clockwise rotation when the main body is
the axle side is the normal rotation.

HEDimensions

3-M3 Screws Holes (Depth: 7)

(Unit: mm)

(15—

* The power supply, signal lines, and shield between the cases are excluded.

B Output Circuit

Open Collector

(Equipped with short-circuit protection circuit, up to 2,500 P/R)

'—q'> Power Supply

Output A, B, Z

Main
Circuit

_|

I—‘ Power Supply

. OutputA, B, Z

Main
Circuit

OV

Line Driver

50T orEaovaem PP ly 4.75 10 5.25 V D!
26C31 or Equivalent ower Supply 4.75 t0 5.25 V DC
OUTA/B/Z

OUTA/B/Z
B ———O 1A

- When the transmission line or connector is disconnected,
the output becomes "H."

26C31 26032

-

Disconnected

l«10+

36

Standard

Cable Diameterg 5

im

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.

(Not equipped with short-circuit protection circuit, 2,500 P/R or higher)

J>— H

Open Collector

B Connection Diagram

The shielded wire is not connected to the main body for

resolutions up to 2,500 P/R.

Shielded wire is connected to FG (frame ground) for

resolutions of 2,500 P/R or higher.

Blue

Brown
Black

White
N
A N Orange

N~ - - - Shield

Line Driver

0V

: Power Supply
:OUTA
:0uUTB
:0uTZ

G (Ground)

The shielded wire is not connected to the main body for

resolutions up to 2,500 P/R.

Shielded wire is connected to FG (frame ground) for

resolutions of 2,500 P/R or higher.

Brown
Blue
Black
Purple
White
Gray
Orange

Yellow

\ - — - Shield

Koyo

: Power Supply
0V

:OUTA
:OUTA
:0uTB
:OUTB
:0uTZ
:0UTZ

G (Ground)

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018

PLC

miil
O

SENSOR  Hie

eENcODER 4}

HMI

COUNTER [

INFORMATION }‘

Rotary Encoder
Lineup

Selection Guide

Incremental
Type

Absolute Type

TRD-MX
TRD-S/SH
TRD-N/NH
TRD-J

TRD-GK

415



BiirLo
O xwm

) SENSOR

Ed counter

(1
INFORMATION
fia

Rotary Encoder
Lineup

Selection Guide

Rotary Encoder

TRD-N/NH Series

Features

®50 Incremental Type

- Thin design with an outside diameter of 50 mm / depth of 35 mm
Protective structure selectable according to environment of use
Aluminum die-cast case for dustproof and waterjet-proof type (IP65)
A wide range of resolution (1 to 5,000 P/R).

Uses robust ¢8 mm stainless steel shaft.

Wide power range of 4.75 to 30 V DC

B Model Number List

Installation using a servo mount convenient for origin adjustment is possible.

Type Appearance Model Number Output Pulse Number / Rotation
Incremental 1,3,4,5,10, 20, 30, 60, 100, 120, 200, 300, 360, 500,
TRD-NLI-S 1-phase output 600, 1,000
Absolute Type Output with 2-phase origin
Dustproof TRD-NLI-RZ (Origin direct action 1)
E{Bgeplasﬂc cover Output with 2-phase origin 3, 4,5, 10, 20, 30, 40, 50, 0, 100, 120, 200, 240, 250,
TRD-N[J-RZL o ; 300, 360, 400, 480, 500, 600, 750, 1,000, 1,200, 2,000,
(Origin reverse action .1") 2,500, 3,600, 4,096, 5,000
N Output with 2-phase origin
TRD-NLI-Rzv (Origin direct action 1)
1,3,4,5,10, 20, 30, 60, 100, 120, 200, 300, 360, 500,
TRD-N[]-SW 1-phase output 600, 1,000
Dustproof and N Output with 2-phase origin
Waterjet-proof TRD-NLI-RzW (Origin direct action 1)
ATIYD?‘ oot Output with 2-phase origin 3,4, 5,10, 20, 30, 40, 50, 60, 100, 120, 200, 240, 250,
uminium die-cas TRD-N[J-RZWL iy i 300, 360, 400, 480, 500, 600, 750, 1,000, 1,200, 2,000,
cover (Origin reverse action L.1") 2,500, 3,600, 4,096, 5,000
N Output with 2-phase origin
TRD-NLI-RZVW (Origin direct action )
1,3,4,5,10, 20, 30, 60, 100, 120, 200, 300, 360, 500,
TRD-NH[I-S 1-phase output 600, 1,000
Output with 2-phase origin
Dustproof TRD-NH[-RZ AN .
Hollow Shaft (Origin direct action 1)
Type Outout with 2-phase origin 3,4, 5,10, 20, 30, 40, 50, 60, 100, 120, 200, 240, 250,
ABS plastic cover TRD-NHJ-RZL (Oripm vbrso Ao Ugj 300, 360, 400, 480, 500, 600, 750, 1,000, 1,200, 2,000,
Y 2,500, 3,600, 4,096, 5,000
. . Output with 2-phase origin
TRD-MX TRD-NHLI-Rzv (Origin direct action 1)
1,3,4,5,10, 20, 30, 60, 100, 120, 200, 300, 360, 500,
TRD-S/SH TRD-NH[J-SW 1-phase output 600, 1,000
Dustproof, Output with 2-phase origin
TRD-2E Waterjet-proof TRD-NHLI-RZW (Origin direct a[c)tion J‘L?
Hollow Shaft
Type Output with 2-phase origin 3,4, 5,10, 20, 30, 40, 50, 60, 100, 120, 200, 240, 250,
TRD-N/NH A et TRD-NH[_J-RZWL P . 300, 360, 400, 480, 500, 600, 750, 1,000, 1,200, 2,000,
(Origin reverse action 1)
cover 2,500, 3,600, 4,096, 5,000
TRD-J Output with 2-phase origin
TRD-NHLI-RZVW. | i direct action 1)
TRD-GK
- Series classification
N : Shaft type
NH: Hollow shaft type
- Pulse number
- Signal format ——
S :1-phase output
RZ : Output with 2-phase origin (Origin direct action)
RZV: Line driver output
- Protective structure
Blank: Dustproof type (IP50)
w : Dustproof, waterjet-proof type (IP65)
- Origin reverse action symbol
If the signal type is RZ, models with "L" produce
the origin reverse action.
- (Special specifications products)
K KOYO ELECTRONICS INDUSTRIES CO., LTD. Visit our website W
41 6 oyo GENERAL CATALOG 2018 Latest catalog (free) is available online. . . .
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TRD-N/NH Series

Specifications/Dimensions

B Pulse and Frequencies

Pulse Number per Rotation 113|4|5|10]20|30|40 50|60 |100|120|200|240|250|300|360|400480|500|600 7501000 1,200{2,000|2500 360040965000
Maximum Response 100|100 «2
Frequency (kHz)*1 0.08/0.25]0.33]0.4110.8|1.6[2.5(3.3|41]4.9|83|99|16|19|20|24|29|33|39|41|49|62|83|100|100|100|100 200200
TRD-N[J-S[]
[ 2K AN BN AN BN AN J ( 2N AN AN J [ AN J [ AN J [ J
TRD-NH[-S[]
TRD-NCJ-Rz[]
[ AN AN AN AN BN BN BN BN BN BN BN BN AN BN AN BN BN BN BN BN BN BN BN BN BN AN BN J
Applicable | TRD-NHLI-RZ[]
Models | TRD-NCJ-RZ[IL
[ AN AN AN AN BN BN BN BN BN BN BN BN AN BN BN BN AN BN BN BN BN BN BN BK BN AN BN J
TRD-NHJ-RZ[CIL
TRD-NCJ-RzV[]
[ AN AN AN AN BN BN BN BN BN BN BN BN AN BN AN BN AN BN BN BN BN BN BN BN BN AN BN J
TRD-NH[J-RzV[]

*1 The electric maximum response frequency is specified by resolution (pulse number) and the maximum number of revolutions.
Electrical maximum number of revolutions = {(Maximum response frequency/Resolution) x 60}
Therefore, if the encoder rotates at a speed greater than the electrical maximum number of revolutions, the signals do not electrically follow.
*2 The totem-pole output is 100 kHz and the line driver output is 200 kHz.

B Electrical Specifications

Model Number TRD-NCI-S[] TRD-NCJ-RZV[] TRD-N[J-RZ[CJ/TRD-NCJ-RZ[CIL
TRD-NHCI-S[] TRD-NH[I-RzV[] TRD-NH[J-RZL1/TRD-NHCI-RZ[CIL
Supply Voltage 4751030V DC 4.75t05.25VDC 4.75t030VDC
Power Supply | Allowable Ripple 3% rms or less 3% rms or less 3% rms or less
Consumption Current (No Load) | 40 mA or lower 60 mA or lower 60 mA or lower
Signal Format 1-phase output 2-phase output + home position | 2-phase output + home position
\(A)l‘gvpe“fg | DutyRato 50+25% 50+25% 50+25%
Signal Width at Home Position | — 100£50% 100£50%
Rise / Fall Time* Not larger than 3 ps Not larger than 2 ps Not larger than 3 ps
Output Form Totem-pole output Line driver output Totem-pole output
Output Source "H" Upto 10 mA — Up to 10 mA
Output Current Sink "L" Up to 30 mA — Up to 30 mA
Output "H" [(Supply Voltage) - 2.5 V] or more | 2.5V or higher [(Supply Voltage) - 2.5 V] or more
Voltage L 0.4V or lower 0.5V or lower 0.4V or lower
Load Supply Voltage 35V DC or lower — 35V DC or lower

* Cable 0.5 m or shorter, maximum load

B Mechanical Specifications

B Environmental Requirements

Dustproof type: 0.003 N-m or less (+20°C)/Dustproof Use Ambient Temperafure | 10 to +70°C

Starting Torque and waterjet-proof type (W type): 0.02 N-m or less Storage Ambient Temperature | -25 to +85°C
(+20°C)/Hollow shaft type: 0.05 N-m or less (+20°C) Use Ambient Humidity 35 t0 85% RH (No condensation)

Moment of Inertia 2x10kg-m? 500V AC (50/60 Hz) 1 minute  RZV series
Radial: 50 N : Excluded due to capacitor grounding

Shaft Allowable Load Thrust 30N Nt iEge (The signal lines, and shield between the cases are

Maximum Allowable Number of
Revolutions (Note 1)

5,000 rpm (However, 3,000 rpm (continuously) and 5,000
rpm (instantaneously) for dustproof and waterjet-proof type)

excluded)

Insulation Resistance

50 MQ or higher

Outside diameter 6 mm
5-core shielded oil-resistant cable

Vibration Resistance
(Endurance)

Displacement half amplitude:
0.75 mm, 10 to 55 Hz, 3 axial directions, each 1 h

Gt Core wire nominal cross-sectional area: 0.3 mm?
(Line driver output is 8 cores, 0.14 mm?)
Weight Approx. 150 g (Approx. 200 g for dustproof and

waterjet-proof type)

Impact Resistance (Endurance)

Up to 500P/R (Metal slit) 981 m/s?

11 ms, each 3 times in 3 axial directions
600 P/R or higher (Glass slit) 490 m/s?
11 ms, each 3 times in 3 axial directions

Note 1: Maximum number of revolutions that can be mechanically endured

B Bearing Life

10
Bearing Life \:
(x10? Revolution) \\
N\ Thrust Load (N)
10
\ 20
NC
f
N
N
. . . . .
t t t t t
20 40

The specifications and prices described in this catalog were valid when the catalog was issued.

For the latest information,

80 100
Radial Load (N)

contact our sales persons or see our website.

Protective Structure

Dustproof type: IP50
Dustproof and Waterjet-proof type: IP65

Koyo

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018

PLC

miil
O

SENSOR  Hie

eENcODER 4}

HMI

COUNTER [

INFORMATION }a

Rotary Encoder
Lineup

Selection Guide

Incremental
Type

Absolute Type

TRD-MX
TRD-S/SH
TRD-2E
TRD-J

TRD-GK

417



Rotary Encoder
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Specifications

TRD-N/NH Series

) SENSOR

B Output Waveform

Totem-pole
100%
Ed counter H
OUTA
L
:‘ INFORMATION ouTB H
L a b c d
H
ouTz
L
.
Rotary Encoder 12.5%=a, b, c, d=37.5%

50%=T=150%

Lineup

B Output Circuit

Totem-pole

) Power Supply 5 to 30 V DC

Protection

Main Circuit

Gircuit 3 Output (OUTA, B, )

i (Protected against short circuit)

Sov

Note: Clockwise (normal) rotation when the main body is seen from

. X the axle side
Selection Guide

Incremental
Type

Line Driver

Clockwise Rotation

Absolute Type T (100%) T (100%)

:Z-phase logic is reverse for the RZL and RZWL types.

Counterclockwise Rotation

Line Driver

Power Supply 4.75 to 5.25 V DC
26C31 or Equivalent

OUT A/B/Z
OUTA/B/Z
H
OUTA L —FFF QoVv
L
H | - The line driver output comes from a data transmission circuit
ouTB that conforms to RS -422A and can transmit data up to
L 1,200 m over twisted pair cables.
a|blc|d d|c|bla
H Line Driver Shield Line Receiver
ouTZz Equivalentto oyt Ar=ree Equivalent to 26C32
L
12.5%=a, b, c, d=37.5% reutlare Y
2 2 Internal Circuit] OUT
50%=T=150% = Terminator Resistance:
Note: Clockwise rotation when the main body is seen from Several Tens to Hundreds €
the axle side is the normal rotation. - When the transmission line or connector is disconnected,
the output becomes "H."
26C31 \ 7/ 26C32
X F D
/A
Disconnected
B Electrical Characteristics (Typical)
? 60
z %0 R
E |
R
L
5 30 S
3 //
TRD-MX EL
5
?
5
TRD-S/SH ©
4.75 12 156 24 30V
Supply Voltage ——»
TRD-2E
TRD-N/NH
TRD-J
TRD-GK

KOYO ELECTRONICS INDUSTRIES CO., LTD.
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B Connection Diagram
Totem-pole
{1-phase output)

The shielded wire is connected to the main body.

Blue 0V
Brown : Power Supply
Black :OUTA
N White : (Not Connected)
M N Orange : (Not Connected)
Y- -~ Shield :G (Ground)
{Output with 2-phase origin)
The shielded wire is connected to the main body.
Blue 0V
Brown : Power Supply
Black :OUTA
S White :OUTB
AN Orange : OUT Z
Y- -~ Shield :G (Ground)
Line Driver
The shielded wire is connected to the main body.
Brown : Power Supply
Blue 0V
Black :OUTA
Purple :OUTA
White : OUTB
Gray :OUTB
Orange : OUT Z
| Yellow :OUTZ
\ — — - Shield : G (Ground)

Visit our website w

http://www.koyoele.co.jp/english/




Rotary Encoder

TRD-N/NH Series

Dimensions

BMDimensions (it mm)

TRD-N Series [Dustproof Type: S/RZ/RZL/RZV]

(e—15—

<10+

36.5
5
$T2.5
120°
- ABS Cover ( ,LX
PR
® &
—t —- —- —- — 0504 —{— -
\ \p4ol
Hole ¢304%
3-¢3.5 Hole

3-M3 Screws Holes (Depth: 5)

Mounting Surface —|

Hexagon Socket Head Cap Screws M3-8
(Three screws attached to the encoder)

Qil Proofed Cable
Length: 0.5m

TRD-N Series [Dustproof and Waterjet-proof Type : SW/RZW/RZWL/RZVW]

15— 3

{10

Aluminium Die-cast Cover

Oil Seal 3-M3 Screws Holes (Depth: 5)

TRD-N Series [Servo Mount Metal Mounting State Diagram]

3-M4x0.7 Screws Holes

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.

Mounting Surface —=

Mounting Panel

Mounting Screw

(M4-12)
(Attached to
the mounting
brackets)

17 or less

Oil Proofed Cable
Length: 0.5 m

Servo Mount Flange

NF-55 (option)

(~—— 89 (37.5)' ——{

Servo Mount Flange [Option]

\ 25
’\,T/Mouming Bracket
E g ], Wzs
*ﬁﬁ Hole 3.2
90°

T

I|® A
i EW I

RERHE
|

120°

* Data in parenthesis is for the dustproof
and waterjet-proof types.

Servo Mount Metal Fixture
Attached to the optional flange

Hole @ 4.5
f
|
-l s _
9.5 l
S B
f—15—»
c2 2
- 45
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W= TRD-N/NH Series

O Hmi Dimensions

) SENSOR
TRD-NH Series [Dustproof Type: S/RZ/RZL/RZV]

|

i
I
I
Ed counter | 365
i (49.5)
[ 1Y |
"= INFORMATION . ® | @
i 4
= [ 13
B it
8301 ‘ ‘ 8 (Depth 83°'%)
13+
S 34—
2-M3 Screws Holes
Rotary Encoder 0504

Lineup

Selection Guide

Incremental
Type

) 68 ‘
Absolute Type 36 o -—-— 2-M3 Mounting Hole
-
. ‘ \
/ ® T ABS Cover
\
\
\

Qil Proofed Cable
Length: 0.6m

H

|

i

i
LA

TRD-NH Series [Dustproof and Waterjet-proof Type: SW/RZW/RZWL/RZVW]

s f
1
} 35
| (48)
L ® ; @
QU | —
- - ¢ ]
TRD-MX W 5 i&* L i
8:3%"® || 8 (Depth 873°"°)
TRD-S/SH lep 13+
34 2-M3 Screws Holes
TRD-2E 050
TRD-N/NH
TRD-J
i N
TRD-GK Aluminium Die-cast Cover
N /
[} } ®
0 F4-—-F-—-—-—- —r
1]
I R
17 or less
Qil Proofed Cable
Length: 0.6m
K KOYO ELECTRONICS INDUSTRIES CO., LTD. Visit our website W
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Rotary Encoder

TRD-N/NH Series ™ ™

Dimensions "' O

SENSOR  Hie

eENcODER 4}

Mounting Point Shape
COUNTER [

INFORMATION :‘

M3 Screws Holes

Rotary Encoder
60 Lineup

Selection Guide

L
-8 orless Incremental
Type

Shaft Direction Variation Shaft Angle Direction Variation Degree of Mounting Surface Angle Absolute Type
Over Shaft.
—~— —~— —~—
%0'02 R30

B \

TRD-MX
TRD-S/SH
TRD-2E
TRD-J

TRD-GK

The specifications and prices described in this catalog were valid when the catalog was issued. Koyo EEELE;K‘ESSR?AHTSELSO1B 4 2 1

For the latest information, contact our sales persons or see our website.



BiirLc .
TRD-J Series

O Hmi Features

W SENSOR
@50 Incremental Type

- Long service-life with a 50 mm miniature case and 8 mm-
Ed counter thick shaft.
- Realizes 1,024 pulses with a metal slit board that resists
vibrations and impacts.
- Wide power range of 4.75 to 30 V DC.
- Totem-pole output suitable for cable extension

(1
INFORMATION
fia

Rotary Encoder
Lineup

B Model Number List

Selection Guide -
Type Appearance Model Number Output Pulse Number / Rotation
Incremental . TRD-J[J-S 1-phase output
Type Type with - — — -
Cables Taken TRD-JLJ-RZ Output with 2-phase origin (Origin direct action 1)
Absolute Type ?]Utémfr( TRD-J[J-RZL Output with 2-phase origin (Origin reverse action 1)
the Bac TRD-JCI-RZV Output with 2-phase origin (Line driver)
TRD-JJ-SW 1-phase output
\?vusttpfot‘)f andf TRD-JCJ-RZW Output with 2-phase origin (Origin direct action L)
aterjet-proo
Type 1oEP TRD-JCJ-RZWL Output with 2-phase origin (Origin reverse action .1 10*
TRD-JCJ-RZVW Output with 2-phase origin (Line driver) ig
TRD-JLJ-SC 1-phase output 50
Connector TRD-J[I-RZC Output with 2-phase origin (Origin direct action 171) 16000
Type TRD-J[J-RZCL Output with 2-phase origin (Origin reverse action I") 120
TRD-JCJ-RZVC Output with 2-phase origin (Line driver) 200
240
TRD-JLJ-SCW 1-phase output
Dustproof and g p P 300
Waterjet-proof TRD-J[J-RZCW Output with 2-phase origin (Origin direct action 1) 360
%)onnector TRD-JJ-RZCWL Output with 2-phase origin (Origin reverse action L") ‘5188
e
o TRD-JJ-RZVCW Output with 2-phase origin (Line driver) 600
TRD-JCJ-SS 1-phase output 750
Type with = P p 1000
Cables Taken TRD-J[I-RZS Output with 2-phase origin (Origin direct action 1) 1'024
g}ét from the TRD-JJ-RZSL Output with 2-phase origin (Origin reverse action T *10 pulses are only for the 1-phase output type.
e
106 Note TRD-JCI-RZVS Output with 2-phase origin (Line driver)
Dustproof and TRD-JJ-SWS 1-phase output
Waterjet-proof 3
Type Jvithp m TRD-JCJ-RZWS Output with 2-phase origin (Origin direct action 1)
Cables Taken e ¥ = o T, .
TRD-MX Out from the TRD-JJ-RZWSL Output with 2-phase origin (Origin reverse action 7T
Side Note 1 TRD-JCI-RZVWS Output with 2-phase origin (Line driver)
TRD-S/SH Note 1: Made-to-order product: Consult with us about delivery dates.
TRD-2E TRD ’:‘RZ
TRD-N/NH - Series classification
- Pulse number
UlID=d - Signal format —
S :1-phase output
TRD-GK RZ: Qutput with 2-phase origin (Origin direct action)
- Output format
Blank: Totem-pole output
\") : Line driver output
- Connection method ——
Blank : Type with cables taken out from the back
w : Dustproof and waterjet-proof type
C : Connector type
CW : Dustproof and waterjet-proof connector type
S : Type with cables taken out from the side
WS : Dustproof and waterjet-proof type
with cables taken out from the side
- Origin reverse action symbol ——
If the signal type is RZ, models with "L produce
the origin reverse action.
- (Special specifications products) ———
K KOYO ELECTRONICS INDUSTRIES CO., LTD. Visit our website W
4 2 2 oyo GENERAL CATALOG 2018 Latest catalog (free) is available online. . . .
http://www.koyoele.co.jp/english/




Rotary Encoder

TRD-J Series

Specifications
B Pulse and Frequencies
Pulse Number per Rotation 10 30 40 50 60 100 120 200 240 300 360 400 500 600 750 | 1,000 | 1,024
Maximum Response
Frequency (kHz)* 0.5 1.5 2 2.5 3 ) 6 10 12 15 18 20 25 30 37.5 50 51.2
~ [rRo-J0sO o o6 0o o0 o0 0o o o o o0 0 o o
m’j"eﬁgb'e TRD-JCI-RZC) © o 0o o0 o0 o 0|0 o o0 o 0 o
TRD-JC-RZVE] © o 0o o0 o0 o 0|0 o o e o e o

*The electric maximum response frequency is specified by resolution (pulse number) and the maximum number of revolutions.
Electrical maximum number of revolutions = {(Maximum response frequency/Resolution) x 60}
Therefore, if the encoder rotates at a speed greater than the electrical maximum number of revolutions, the signals do not electrically follow.

B Electrical Specifications

Model Number TRD-JJ-SC] TRD-JCJ-RZ[] TRD-JCJ-RZV[]
Supply Voltage 4.75t030VDC 4751030V DC 4.75t05.25VDC
Allowable Ripple 3% rms or less 3% rms or less 3% rms or less
Power Supply
Consumption Current 40 mA or lower (See the figure on 60 mA or lower (See the figure on
. - ) - 130 mA or lower
(No Load) consumption current characteristics.) consumption current characteristics.)
Signal Format 1-phase output 2-phase output + home position 2-phase output + home position
Output ;
N Duty Ratio 50%25% 50%£25% 50%£25%
Signal Width at Home Position | — 50 to 150% 50 to 150%
Rise / Fall Time*! Not larger than 3 ps Not larger than 3 ps Not larger than 2 ps
Qutput Form Totem-pole output Totem-pole output Line driver output*?
Output Source "H" Upto 10 mA Upto 10 mA —
Current Sink "L" Up to 30 mA Up to 30mA —
Output Output "H" [(Supply Voltage) - 2.5 V] or more [(Supply Voltage) - 2.5 V] or more 2.5V or higher
Voltage " 0.4V or lower 0.4V or lower 0.5V or lower
Output _
e —— TTLSV 10TTL 10TTL
Load Supply Voltage 30V DC or lower 30V DC or lower —

*1: Cable 0.5 m or shorter, maximum load

B Mechanical Specifications

*2: Equivalent to 26L.S31
(Output signal is TTL-compatible.)

B Environmental Requirements

0.003 N-m or less (+20°C) Use Ambient Temperature -10to +50°C
Starting Torque (However, 0.02N-m or lower for dustproof and Storage Ambient Temperature | -25 to +85°C

waterjet-proof type) Use Ambient Humidity 35 t0 85% RH (No condensation)
Moment of Inertia 2x10°kg-m? Withstand Voltage 500V AC 1 minute*

Radial: 50 N Insulation Resistance 50 MQ or higher*
Shaft Allowable Load

Thrust: 30 N Vibration Resistance

Maximum Allowable Number of
Revolutions (Note 1)

5,000 rpm (However, 3,000 rpm (continuously) for
dustproof and waterjet-proof type)

5x 109 rounds

el Lite (Calculated value at the maximum load)

Qutside diameter 5 mm (W type is ¢ 6mm)

5-core shielded oil-resistant vinyl chloride cable
Cable . . ) .

Core wire nominal cross-sectional area:

0.3 mm? (Line driver output is 8 cores, 0.14 mm?)
Weight 220 g or less (With 0.5 m cable)

Note 1: Maximum number of revolutions

The specifications and prices described in this catalog were valid when the catalog was issued.

For the latest information,

that can be mechanically endured

contact our sales persons or see our website.

(Endurance)

Displacement half amplitude:
0.75 mm, 10 to 55 Hz, 3 axial directions, each 1 h

Impact Resistance (Endurance)

490 m/s?
11 ms, each 3 times in 3 axial directions

Protective Structure

Dustproof type: IP50
Dustproof and Waterjet-proof type: IP65

* The power supply, signal lines, and shield between the cases are excluded.
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Rotary Encoder

TRD-J Series

Specifications

B Output Waveform

Totem-pole
(1-phase output)

H
OUTA
L
501?5%
100%
(Output with 2-phase origin)

90£45° Clockwise
Rotation

Counterclockwise
Rotation

TLL UL

5%

100%
H
outz (R2)
L
H
(RzL)
L
50 to 150%

Note: Clockwise rotation when the main body is seen from
the axle side is the normal rotation.

Line Driver
100%

50+25%
90+45°
[t

o’
RN

50 to 150%

Note: Clockwise rotation when the main body is seen from
the axle side is the normal rotation.

B Output Circuit

Totem-pole
Power Supply 4.75 to 30 V DC

~— OUT A/B/Z

Source: Up to 10 mA

Sink: Up to 30 mA
ov

The totem-pole output supports both voltage output and
open collector output.

- When the signal source added to the counter input is

a voltage output Sensor
Power  Power

* Supply _Source &

Counter

- When the signal source added to the counter input is
an open collector output Sensor

, Power  Power
+ Supply Source +

Counter

Line Driver

Power Supply 4.75 to 5.25 V DC
26L.S31 or Equivalent
OUT A/B/Z

OUT A/B/Z
_Oov
- The line driver output comes from a data transmission circuit

that conforms to RS-422A and can transmit data up to
1,200 m over twisted pair cables.

Line Driver
Equivalent to

Line Receiver

—L Terminator Resistance:
~ Several Tens to Hundreds Q

- When the transmission line or connector is disconnected,
the output becomes "H."

26L831

£

26L832

D>

-

Disconnected

B Electrical Characteristics (Typical)

Consumption Current Characteristics

60
z % Rz
z | //
£ 40 | ——
5 30 —s
3 et
5 I,
°
£
5
2
o
(]
4.75 12 15 24 30V
Supply Voltage ———»

KOYO ELECTRONICS INDUSTRIES CO., LTD.

Koyo GENERAL CATALOG 2018

Latest catalog (free) is available online.

Equivalent to 26L.832

B Connection Diagram

Totem-pole

(1-phase output)

The shielded wire is connected to the main body.
Green :OUTA

White : (Not Connected)

Yellow

: (Not Connected)

Red : Power Supply

A N Black :0V
N - -~ Shield : G (Ground)
I " Pin Code
onnector A: OUT A

<Pin Assignment Figure>
B: (Not Connected)

C: (Not Connected)

D: Power Supply

EO0V
“Figure Seen from Wiring Side

(Back side) F: (Not Connected)

{Output with 2-phase origin)

The shielded wire is connected to the main body.

Green :OUTA
White :OUTB
Yellow :OUTZ

Red : Power Supply

A N Black :0V
N — = Shield : G (Ground)
c " Pin Code
onnector A:OUT A

<Pin Assignment Figure>
B: OUT B

C: 0UT Z

D: Power Supply

E:OV
*Figure Seen from Wiring Side

(Back side) F: (Not Connected)

Line Driver
The shielded wire is connected to the main body.

Blue :OUT A
Blue/Black: OUT A
White :OUTB
White/Black: OUT B
Yellow :OUTZ
Yellow/Black: OUT Z

Red : Power Supply
Black :0V

\ — — - Shield : G (Ground)

Pin Code
A:OUTA
B: OUTA
C: OUT B
D: OUTB
E:OUTZ
F.OUTZ
G: Power Supply
H:0V

Connector
<Pin Assignment Figure>

*Figure Seen from Wiring Side
(Back side)

Visit our website

tp://www.koyoele.co.jp/englis



Rotary Encoder

TRD-J Series
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Dimensions HM

HEDimensions
Type with Cables

Taken out from

the Back 120°

(Unit: mm)

=10

0.5

30 8021

®8 Jor

3-M3x0.5 Depth 6

Dustproof and Waterjet-proof Type
(W type)

le—15 —»!

e—20

50

(=10

50

I (4}
?j

1
Oil-proof Shielded Cable
(Standard Length: 0.5 m)

SENSOR  Hie

eENcODER 4}

COUNTER [

INFORMATION }‘

Rotary Encoder
Lineup

Selection Guide

0.5

Qil-proof Shielded Cable
(Standard Length: 0.5 m)

Incremental
Type

|
0 e L
#3051 | ¥ j A @50 Absolute Type
8 801
3-M3x0.5 Depth 6 J
f«—15 —=
l—20 0 21
Connector Type (=101 Model numbers of connectors
C type /1\ - Totem-pole output (SCI/RZ[])
( yP ) / C; 5 Body :R03-R6F
] Cable :R03-PB6M (Provided)
05 O -
Metal Connector - Line driver output (RZV[])
i =1 Body :RO3-R8F
Cable :R03-PB8M (Provided)
Sore (Made by Tajima Musen)
* Connecting wire cross-section:
0.3mm” or less
3-M3x0.5 Depth 6 " Diameter of cable duct: ¢6.2
Dustproof and Waterjet-proof Type 0 60 & Model numbers of connectors
(=10 - Totem-pole output (SCI/RZ[C])
Connector TypVT\ Body : RO4-RGF
(CW type) - Cable : R04-P6M (Provided)
120° °
- Line driver output (RZV[])
(@) Waterproof
Metal Connector Body :RO04-R8F
L ® Cable :R04-P8M (Provided)
1*2 (Made by Tajima Musen)
N\ * Connecting wire cross-section:
—JT 0.3mm’ or less
Diameter of cable duct: 6.2 TRD-MX
45 or less TRD-S/SH
Type with Cable (=10
TRD-2E
Taken out from \
the Side 120° - ¥ o TRD-N/NH
0.5
(S type) \ ‘ 1
030 901 f} s=ciripr=r=r=r === 050 TRD-J
\/ \lﬂ —0.012
TRD-GK

3-M3x0.5 Depth 6

| »

Qil-proof Shielded Cable L \
f«—15— | (Standard Length: 0.5 m) 10+ -
l—20 60
Dustproof and
Waterjt-proof Type LL—giouitmuces pus
Type with Cable \ 1
| T IT 25orless
Taken Out from il 10w \
the Side 3
(WS type) 120° 120° }
\ 0;5 © |
— 30 3001 ﬁ}i,,,,, ffffffffffff ‘L,,,MO
I
\/ 8 8010 i
|
3-M3x0.5 Depth 6 : 55 |
15 60

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.

Koyo

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018

425



BiirLo
O xwm

) SENSOR

4l ENCODER

Ed counter

(1
INFORMATION
fia

Rotary Encoder
Lineup

Selection Guide

Incremental
Type

Absolute Type

TRD-MX
TRD-S/SH
TRD-2E
TRD-N/NH

TRD-J

TRD-GK

426

TRD-GK Series

Features

@78 Incremental Type

- A stronger spindle means high axial load (radial 100 N / thrust 50 N)
and a long service-life (bearing life 1.2 x 10"° turns).

- Dustproof and waterjet-proof type

- Totem-pole output that enables cable extension

- Installation using a servo mount convenient for origin adjustment is

possible.

B Model Number List

Type Appearance Model Number Output Pulse Number / Rotation
TRD-GK[J-R 2-phase output 10, 12, 15, 50, 60
TRD-GK[J-RZ Output with 2-phase origin
Dustproof and (Origin direct action_| 1) 30, 100, 120, 200, 240, 250, 300, 360, 400, 500, 600,
Waterjet-proof 800, 1,000, 1,200, 1500, 1,800, 2,000, 2,500, 3,600,
Type with . . Output with 2-phase origin 5,000
Cables Taken TRD-GKLI-RZL (Origin reverse action L")
Out from the
Back Direction discrimination output 30, 60, 100, 120, 200, 240, 250, 300, 360, 400, 500,
TRD-GKL-B2 Output with origin (Origin direct action_| ) gooodgogoég)gosz),gosobg)%oo, 1800, 2,000, 2,500,
TRD-GK[J-RC2 2-phase output 10, 12, 15, 50, 60
. . Output with 2-phase origin
Dustproof and TRD-GKL-RZC2 | oigin direct action. T 1) 30, 100, 120, 200, 240, 250, 300, 360, 400, 500, 600,
it 800, 1,000, 1,200, 1500, 1,800, 2,000, 2,500, 3,600,
Waterjet-proof . .
Output with 2-phase origin 5,000
e TRD-GKLI-RzC2L (Origin reverse action 1)
Connector 9
Type
P 30, 60, 100, 120, 200, 240, 250, 300, 360, 400, 500,
TRD-GK[-Bzc | Direction discrimination output 600, 800, 1,000, 1,200, 1500, 1,800, 2,000, 2,500,
Output with origin (Origin direct action 2000, 3.600. 4.000. 5.000
i :

- Series classification

- Pulse number

- Signal format
R :2-phase output
RZ : Output with 2-phase origin (Origin direct action)
BZ : Direction distinction circuit

- Connection form

Blank: Type with cables taken out from the back

C2 : Connector type

- Origin reverse action symbol

If the signal type is RZ, models with "L produce

the origin reverse action.

- (Special specifications products)

KOYO ELECTRONICS INDUSTRIES CO., LTD.

Koyo GENERAL CATALOG 2018

Latest catalog (free) is available online.

Visit our website w

http://www.koyoele.co.jp/english/



TRD-GK Series

Specifications

B Pulse and Frequencies

Pulse Number per Rotation 10 | 12 | 15 | 30 | 50 | 60 |100|120|200|240|250|300|360|400|500|600|800 {1,000{1,200/1,500{1,800|2,000/2,500{3,000|3,600/4,000{5,000
Maxirmum Response 0.83| 1 [1.25(2.5|417| 5 (8.33) 10 [16.7| 20 [20.8| 25 | 30 [33.3|41.7| 50 |66.7[83.3 100|100 | 100 | 100| 100| 100{ 100| 100|100
Frequency (kHz)
~_|mo-ekR0 (@@ @| (@@
anpiceble | Rp-GK-RZL] D o/ oj0/e/0/0 00000000000 (o (o
TRD-GK[]-Bz[] { ] O 00 06 0606066 6060606 06 06 06 o6 o0 o o o [ J
* The electric maximum response frequency is specified by resolution (pulse number) and the maximum number of revolutions.
Electrical maximum number of revolutions = {(Maximum response frequency/Resolution) x 60}
Therefore, if the encoder rotates at a speed greater than the electrical maximum number of revolutions, the signals do not electrically follow.
B Electrical Specifications
Model Number TRD-GK[J-RCJ/-Rz[] TRD-GK[J-BZ[]
Supply Voltage 10t030VDC 10t0 30V DC
Allowable Ripple 3% rms or less 3% rms or less
Power Supply
Consumption Current Below 16 V DC: 50 mA or lower / Below 16 V DC: 50 mA or lower /
(No Load) 16 V DC or higher: 70 mA or lower 16 V DC or higher: 70 mA or lower
Signal Format R: 2-phase output/RZ: 2-phase output + home position Direction discrimination output + home position
Output Duty Ratio 50£25% 10 to 60% (2001P or more: 50125%)
Waveform . b 1o 30 400 P or lower : 25 to 150% / 500 P or higher: 1°+30"'
Signal Width at Home Positon E‘F?pre\?err"’;’vggbf;061058);/"5/ gggpp %roht‘g“fsrbl/)—ao (However, 60P, 3,600P: 100 to 300%
¢ DR PR S ° 1,800P: 50 to 150%)
) ) Not larger than 3 ps Not larger than 3 ps
Rise /Fall Time (Cable length 2 m or less, maximum load) (Cable length 2 m or less, maximum load)
Output Form Totem-pole output Totem-pole output
Source "H" Up to 30 mA Up to 30 mA
Output 8utpu1 . P p
urrent Sink "L" Up to 30 mA Up to 30 mA
Output "H" [(Supply Voltage) - 4 V] or more [(Supply Voltage) - 4 V] or more
Voltage o 2V or lower 2V or lower
Load Supply Voltage 35V DC or lower 35V DC or lower

BMechanical Specifications

* There is no origin signal for the R type

B Environmental Requirements

Starting Torque 0.1 N-mor less (+20°C) Use Ambient Temperature -10t0 +70°C
Moment of Inertia 1x10°kg-m? Storage Ambient Temperature | -25 to +85°C
Radial: 100 N Use Ambient Humidity 35 10 85% RH (No condensation)
Shaft Allowable Load - .
Thrust: 50 N Withstand Voltage 500V AC 1 minute*
Maximum Allowable Number of Insulation Resistance 50 MQ or higher*
5,000 rpm

Revolutions (Note 1)

Vibration Resistance

Displacement half amplitude:
500 P or less: 0.75 mm

10t0 55 Hz
3 axial directions,

o 1.2 x 10" rounds Endurance
el Lite (Calculated value at the maximum load) ( ) 600 P or more: 0.35 mm each1h
Outside diameter @6 mm it et (E e 500 P or less: 980 m/s2 11 ms Each 3 ti‘meslin
Cable 5-core shielded oil-resistant vinyl chloride cable . ( )| 600 P or more: 294 m/s? 11 ms | 3 axialdirections
Core wire nominal cross-sectional area: 0.3 mm? Protective Structure IP65 (Dustproof and waterjet-proof type)
Type with cables taken out from the back: * The power supply, signal lines, and shield between the cases are excluded.
Weight Approx. 600 g or less (With 2 m cable)

Connector type: Approx. 500 ¢

Note 1: Maximum number of revolutions that can be mechanically endured

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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Rotary Encoder

TRD-GK Series

Specifications

B Output Waveform

Totem-pole
{2-phase output type)
1P
abod Clockwise Counterclockwise
‘ Rotation Rotation

a, b, c,d=(1/4x1/8) P
e: 400 pulses or less 25 to 150%
500 pulses or more 1°£30"
(At 1,800, 3,600, 5000 pulses only: 50 to 150%)

*OUT Z (origin output) is generated when passing the origin position
regardless of rotational direction.
* There is no OUT Z for the R type.
Note: Clockwise rotation when the main body is seen from
the axle side is the normal rotation.

Phase advancing of OUTA and OUTB differs only for 3600th and
5000th pulse.

{Direction discrimination output type)
a 1P Clockwise 1 Counterclockwise
F;\ Rotation [~ | Rotation
cw
ccw |_|

outz :
: :

e

a=(1/4£1/8)Pb = 1/4P
e:400 pulses or less 25 to 150%
500 pulses or more 1°£30"
(At 60, 3,600 P: 100 to 300%, 1,800 P: 50 to 150%)

B Output Circuit

Totem-pole

Power Supply 10 to 30 V DC

L Source: Up to 30 mA
ouTt
Fsink: Upto 30 mA

ov

The totem-pole output supports both voltage output and
open collector output.

- When the signal source added to the counter input is
a voltage output Sensor

................. . Power  Power ..ooiceeoiiieaaoo.
* Supply  Source &

- When the signal source added to the counter input is
an open collector output Sensor

_________________ , Power  Power
: Supply  Source 1

Counter

*OUT Z (origin output) is generated when passing the origin position regardless of

rotational direction.

B Electrical Characteristics (Typical)

? 60
z BZ
= R/RZ
s
£ 50
5
¢}
c
S
5
£ 40
2 A
2
8 T
10 20 30V

Supply Voltage ——»

KOYO ELECTRONICS INDUSTRIES CO., LTD.
428 Koyo GENERAL CATALOG 2018

Latest catalog (free) is available online.

B Connection Diagram

Totem-pole
(2-phase output)

Green: OUT A

White : OUT B

Yellow: (Not Connected)
Red : Power Supply

N
N Black : 0V
N
A

Connector
<Pin Assignment Figure>

=
WD%Z
S 4

* Figure Seen from Wiring Side

(Back side)

- = = Shield: G (Ground)

Pin Code
1:OUT A

2:0UTB

3: (Not Connected)
4: Power Supply
50V

6: Shield

(Output with 2-phase origin)

Green: OUT A
White : OUT B
Yellow: OUT Z
Red : Power Supply
N
N Black : 0V
N
A

Connector
<Pin Assignment Figure>

* Figure Seen from Wiring Side
(Back side)

— — — Shield: G (Ground)

Pin Code
1:OUT A

2:0UTB
3:0UTZ

4: Power Supply
50V

6: Shield

{Direction discrimination output)

<
~
N

S

Connector
<Pin Assignment Figure>

=3
W[]%z
Se g

* Figure Seen from Wiring Side
(Back side)

Green: CW (Clockwise Rotation)
White : GCW

(Counterclockwise Rotation)
Yellow: OUT Z
Red : Power Supply

Black : 0V

— — — Shield: G (Ground)

Pin Code
1. CW

2: CCW
3:0UTZ

4: Power Supply
50V

6: Shield

http://www.koyoele.co.jp/english/




Rotary Encoder

TRD-GK Series

Dimensions

BDimensions  nit:mm)
Type with Cables Taken Out from the Back

4-M4x0.7 Screw Holes

Oil-proof Shielded Cable
(Standard Length: 2 m)

Model numbers of connectors

(Option)
- Straight: BMCC-6

- Angular: BAFC-6

Servo mount metal fixture KM-9

(Option)

Hole 5.5

1

C2

Depth 12
e—15— 5
05998 |
1
11
o2 a2 | P — - Ll 1Y
®10 8015
1-sH=10|
33 60 25 or less
Connector Type
(C2 type)
4-M4x0.7 Screw Holes
Depth 12
[e—15—= 5
M
sb-331 i
|
¥
Q72 | p42 t TL ***** riElAAF= === ===1 r 078
©10 3015 20
@ LefH J
LI W
3 J 3
1-sHe 10|
33 60 Upto 13
Servo Mount Metal Mounting State Diagram
Mounting Panel
~
@
: J

Mounting Screws (3-M5x0.8)

3-M5x0.8 Screw Holes

The specifications and prices described in this catalog were valid when the catalog was issued.

il

Mounting Bracket

For the latest information, contact our sales persons or see our website.

Koyo
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TRD-NA Series

Features

@50 Absolute Type

- Ultracompact design with an outside diameter of 50 mm / depth of 35 mm
Thoroughly strengthened dustproof and waterjet-proof type with robust

aluminum die-cast cover

(2,048 pulses for glass slit board)

BModel Number List

High axial load due to the strengthened spindle of $8 mm stainless steel shaft.
Gray code output that eliminates reading errors
Use of a metal slit board delivers an impact resistance of 980 m/s’.

NPN Output

alon Ingruet:sui:]g With Cable With Relay Connector With the connector for FC2 connection (For FC)

gﬁgg& Cable Length 2 m Cable Length 5 m Cable Length 2 m Cable Length 2 m Cable Length 5 m

32 cw TRD-NA32NW TRD-NA32NW5M TRD-NA32NWE — —

(5-bit) | ccw | TRD-NA32RNW TRD-NA32RNW5M TRD-NA32RNWE — —

64 cw TRD-NAG4NW TRD-NAG4NW5M TRD-NAG4NWE — —

(6-bit) |ccw | TRD-NAB4RNW TRD-NAG4RNW5M TRD-NAG4RNWE — —

128 cw TRD-NA128NW TRD-NA128NW5M TRD-NA128NWE — —

(7-bit) | cCw | TRD-NAT28RNW TRD-NAT28RNW5M TRD-NA128RNWE — —

180 cw TRD-NA180NW TRD-NAT80NW5M TRD-NA180NWE — —

(8-bit) |ccw | TRD-NATBORNW TRD-NAT80RNW5M TRD-NA180RNWE — —

256 cw TRD-NA256NW TRD-NA256NW5M TRD-NA256NWE — —

(8-bi) | ccw | TRD-NA256RNW TRD-NA256RNW5M TRD-NA256RNWE — —

360 cw TRD-NA3BONW TRD-NA3B0NW5M TRD-NA36ONWE (TTRRDD'[\‘NA/fngN,\mg) (TTRRD[)’_N,\f:’%OONN\"JVFéEA'\)"
o0 CCW | TRD-NA3BORNW TRD-NA360RNW5M TRD-NA360RNWE — —

512 cw TRD-NA512NW TRD-NA512NW5M TRD-NA512NWE — —

(9-bit) | cCw | TRD-NA512RNW TRD-NA512RNW5M TRD-NA512RNWE — —

700 |CW | TRD-NA720NW TRD-NA720NW5M TRD-NA720NWE (TTRRDD'_N,@Zf;ON,\mFQ) (TTRRD;\‘NA/ngONN\"ﬁé,?A'\)"
oo CCW | TRD-NA720RNW TRD-NA720RNW5M TRD-NA720RNWE — —

1004 |CW TRD-NA1024NW TRD-NA1024NW5M TRD-NA1024NWE — —

(10-bit) | ccw TRD-NA1024RNW TRD-NA1024RNW5M TRD-NA1024RNWE — —

2048 | CW TRD-NA2048NW TRD-NA2048NW5M TRD-NA2048NWE — —

(11-bit) | ccw | TRD-NA2048RNW TRD-NA2048RNW5M TRD-NA2048RNWE — —

PNP Output

- mgr‘é‘g;}]g With Cable With Relay Connector TRD [ - w | ]

e gi?;acttli%?] Cable Length 2 m Cable Length 5 m Cable Length 2 m - Series classification
- Resolution

2 cw TRD-NA32PW TRD-NA32PW5M TRD-NA32PWE - Gounting inoreasing drecion

(5-bit) | ccw TRD-NA32RPW TRD-NA32RPW5M TRD-NA32RPWE Blank: Clockwise rotation (CW)

64 cw TRD-NAB4PW TRD-NAG4PW5M TRD-NAG4PWE R : Counterclockwise rotation (CCW)

(6-bit) | ccw | TRD-NAB4RPW TRD-NAB4RPW5M TRD-NAG4RPWE - Output format

128 |cw | TRD-NAT28PW TRD-NA128PW5M TRD-NA128PWE 'F\,' 8222 O b 2:‘:;’5:

(7-bit) | ccw | TRD-NA128RPW TRD-NAT28RPW5M TRD-NA128RPWE - Protective structure

180 cw TRD-NA180PW TRD-NA180PW5M TRD-NA180PWE W: Dustproof and waterjet-proof type

(8-bit) | ccw | TRD-NATBORPW TRD-NAT80RPW5M TRD-NA180RPWE - Connection form

056 cw TRD-NA256PW TRD-NA256PW5M TRD-NA256PWE Blank: With cable

(@-bit) |[ccw | TRD-NA256RPW TRD-NA256RPW5M TRD-NA256RPWE 2.+ Cable end, connector for FG2 connection

(F : Cable end with connector for FC connection)

360 cw TRD-NA360PW TRD-NA360PW5M TRD-NA360PWE _ Gable length

9-bit) | ccw TRD-NA360RPW TRD-NA360RPW5M TRD-NA360RPWE Blank: 2 m

512 cw TRD-NA512PW TRD-NA512PW5M TRD-NA512PWE -5M :5m

(9-bit)  |ccw | TRD-NA512RPW TRD-NA512RPW5M TRD-NA512RPWE (om :5m)

720 cw TRD-NA720PW TRD-NA720PW5M TRD-NA720PWE

(10-bit) |ccw | TRD-NA720RPW TRD-NA720RPW5M TRD-NA720RPWE

1024 |CW TRD-NA1024PW TRD-NA1024PW5M TRD-NA1024PWE

(10-bit) | ccw | TRD-NA1024RPW TRD-NAT024RPW5M TRD-NA1024RPWE
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Rotary Encoder

- PLC i
TRD-NA Series
Specifications "' O
SENSOR  Hie
B Electrical Specifications
Model Number TRD-NALCINW TRD-NALCIPW ‘
Supply Voltage 10.81026.4V DC -
Power Supply | Allowable Ripple 3% rms or less - COUNTER E
Consumption Current* 70 mA or lower (2,048 pulses: 100 mA or lower) 100 mA or lower
Output Code Gray binary*? - INFORMATION }a
Maximum Response Frequency 20 kHz*? -
Precision (360/ (Resolution x 2))° -
Rotation Direction -

Clockwise rotation (CW) or counterclockwise rotation (CCW)*3

Qutput Form NPN open collector output PNP open collector output
Output Logic Negative logic (Active low) Positive logic (active high) Eﬁt:‘% Encoder
Output Residual Voltage 0.4V or lower 1.5 Vor lower 0.5V or lower
Inflow-Outflow Current 16 mA 32 mA 30 mA Selection Guide
30V DC or lower -

Load Supply Voltage

Rise / Fall Time*®

Not larger than 2.0 ps (Load resistance 1kQ)

Incremental Type

Not larger than 3.0 ps (Load resistance 1kQ)

*1: Excess 38 gray code for 180 resolution, excess 76 gray code for 360 resolution, and excess 152 gray code for 720 resolution
*2: Electrical maximum number of revolutions = {(Maximum response frequency/Resolution) x 60}

Therefore, if the encoder rotates at a speed greater than the electrical maximum number of revolutions, the signals do not electrically follow.
*3: CW means clockwise seen from the shaft side. CCW means counterclockwise seen from the shaft side.

B Mechanical Specifications

*4: No load

Absolute Type

*5: Cable length 2 m, maximum load

B Environmental Requirements

Starting Torque 0.02 N-mor less (+20°C) Use Ambient Temperature -10to +60°C

Moment of Inertia 2x10%kg-m? Storage Ambient Temperature | -25 to +85°C
Radial: 50 N i

Shaft Allowable Load Use/Storage/Amblent 25 to 85% RH (No condensation)
Thrust: 30 N Humidity

Maximum Allowable Number of | 3,000 rpm (Continuously) Withstand Voltage Excluded due to capacitor grounding*

Revolutions (Note 1)

5,000 rpm (Instantaneously)

Insulation Resistance

10 MQ or higher*

Outside diameter @7 mm
12-core shielded oil-resistant vinyl chloride cable
(1,024 or less)

Vibration Resistance
(Endurance)

Displacement half amplitude: 0.75 mm or less,
10 to 55 Hz, 3 axial directions, each 1 h

Cable ielded oil-resistant v i 980 m/s?
13-core shielded oil-resistant vinyl chloride cable i
(2,048) g P2 S T RIS 11 ms, each 3 times in 3 axial directions
Core wire nominal cross-sectional area: 0.14 mm? Protective Structure IP65 (Dustproof and waterjet-proof type)
Weight Approx. 300 g (With 2 m cable) * The power supply, signal lines, and shield between the cases are excluded.

Note 1: Maximum number of revolutions that can be mechanically endured

B Output Circuit

B Home Position M Bearing Life

NPN Output PNP Output Bearing Life 0
(x10°Revolution)
I—‘ Power Supply « Power Supply Thrust Load (N)
10
oo 1) po
. it-1to . -
as, e, NS -
Output 1
(bit-1 to 11)
Lov L oy
Shield (GND) Shield (GND) Match the attachment bore
of the cable outlet side oy
and the notch of the shaft
(Downward-pointing).
.Connection 2 4 0 ‘Rés_lL‘ é(’l\)‘)
adial Loac
Cable Type Connector 2,048 1,024/720 512/360 256/180 128 64 32
Core Wire Color | Type Pin No. Resolution Resolution Resolution Resolution Resolution Resolution Resolution
Blue 1 ov ov - - - - -
Brown 2 +12/24V +12/24V - - - - - Connector
Pin A t Fi
Black 3 bit 1 (29) bit1(2%) | Not connected - - - - <rinAssignment Figure>
Red 4 bit 2 (2) bit 2 (2) bit 1 (29 Not connected -~ - -
Orange 5 bit 3 (22 bit 3 (29) bit 2 (27) bit 1 (29 Not connected - -
Yellow 6 bit 4 (29) bit 4 (2% bit 3 (2% bit2 (21) bit 1 (29 Not connected -
Green 7 bit 5 (2% bit 5 (24 bit 4 (2% bit 3 (2% bit 2 (27) bit 1 (29 Not connected
Purple 8 bit 6 (25) bit 6 (29) bit 5 (24) bit 4 (29) bit 3 (2) bit 2 (21) bit 1 (%) GND (Shield
Gray 9 bit 7 (29) bit 7 (25 bit 6 (2% bit 5 (2) bit 4 (2% bit 3 (22) bit 2 (27) (Shielc)
*Fi Seen from Wiring Sid
White 10 bit8() | bit8(2) | bit7(2) | bit6() | bit5@) | bit4(2) | bit3 @) -t
Black / White 11 bit 9 (2) bit 9 (2% bit 8 (27) bit 7 (25 bit 6 (2% bit 5 (24 bit 4 (2%
Red / white 12 bit 10 (29) bit 10 (29) bit 9 (28 bit 8 (27) bit 7 (29 bit 6 (2% bit 5 (24*
Orange / white 13 bit 11 (2'9 | Not connected - - - - -
Shield — GND GND - - - - -

* The parenthesis marks the bit corresponding to the binary code.

The specifications and prices described in this catalog were valid when the catalog was issued.

% : Most significant bit

For the latest information, contact our sales persons or see our website.
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TRD-NA Series

Dimensions

BiirLo
O xwm

!) SENSOR . .
BMDimensions (it mm)

5 Attachment Bore Processing Dimension Diagram

E COUNTER 120° 10> |=r=25

[ 120°

PN

5

®50 ﬁéf 77777777 )7

(1
INFORMATION
fia

e
~N. A" Hole ¢307§%

Rotary Encoder
Lineup

Installation Surface =
17 or less

Hole 3-¢3.5
Selection Guide M3-8 Hexagon Socket Head Cap Screws
3-M3 Screws Holes (Depth 5) (Three Screws Attached To The Encoder)
Incremental Type

Absolute Type

Model With Cable

Qil-proof Shielded Cable

Connector for FC2 Connection Connector for FC Connection

With relay connector

* The connector does not have a waterjet-proof structure.

Servo Mount Metal Mounting State Diagram

Servo Mount Flange  NF-55

(Option)
Mounting Panel 375
- 25
Mounting Screw \~_{ Mounting Bracket
3-M4x0.7 Screws Holes (M4-12)

(Attached to
Mounting Bracket)

WZ.S

L]
90° q
Hole 3.2
A-A
TRD-NA ®55 { =
TRD-K £
Servo Mount Flange
(Option)
Servo Mount Metal Fixture
(Attached to the Optional Fange)
G2 Hole 4.5
1!
= -t 15
C
le—18—
%:D—’—‘—‘]
2 4.5
K KOYO ELECTRONICS INDUSTRIES CO., LTD. YISk ol o <
4 3 2 oyo GENERAL CATALOG 2018 Latest catalog (free) is available online.
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Rotary Encoder

TRD-NA Series ™ ™

HMI a

SENSOR  Hie

eENcODER 4}

COUNTER [

INFORMATION :‘

Rotary Encoder
Lineup

Selection Guide

Incremental Type

Absolute Type

TRD-NA

TRD-K

The specifications and prices described in this catalog were valid when the catalog was issued. Koyo EEELE;K‘ESSR???&EH;O1B 4 3 3

For the latest information, contact our sales persons or see our website.
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Rotary Encoder
Lineup

Selection Guide

TRD-K Series

Features

@78 Absol

- Resolutions up to 1

possible.

ute Type

0 bits (1,024) are available.

High axial load due to strengthened spindle (Radial 100 N / thrust 50 N)
Robust type using a ¢10 mm stainless steel shaft
Gray code output that eliminates reading errors

Use of a metal slit board delivers an impact resistance of 980m/s®.
Installation using a servo mount convenient for origin adjustment is

B Model Number List

-
75
e

vy

Type Model Number Resolution Cable Length Remarks
Incremental Type TRD-K180-YS 180 (8-bit) Provided with an FC—21 Provided with a cable expansion
TRD-K256-YS 256 (8-bit) dedicated connector connection connector
Absolute Type Dustproof and waterjet- TRD-K360-YS 360 (9-bit) TRD-K360-YCS TRD-K360-YPS
proof Type with Cables - 2m
Taken Out from the Side | TRD-K512-YS 512 (9-bit) TRD-K512-YCS TRD-K512-YPS
TRD-K720-YS 720 (10-hit) TRD-K720-YCS TRD-K720-YPS
TRD-K1024-YS 1,024 (10-bit) TRD-K1024-YCS TRD-K1024-YPS
TRD-K360-YC2 -bit
Dustproof and Waterjet- 360-YC 3609 bll )
proof Connector Type TRD-K512-YC2 512 (9-bit) No
(with Cables Taken Out from | TRD-K720-YC2 720 (10-bit)
the Back
e Back) TRD-K1024-YC2 1,024 (10-bit

TRD-NA

TRD-K

434

TRD{;]

- Series classification
- Resolution
- Gray code output
- Connection form

C : Provided with an FC-21 dedicated connector
P Provided with a cable expansion connection connector

C2: Dustproof and waterjet-proof conn

(with cables taken out from the back)
- With cables taken out from the side —

Yicls]

ector type

M Electrical Specifications

Model Number TRD-K[J-Y[]
Supply Voltage 10.8t026.4VDC
Power Supply | Allowable Ripple 3% rms or less
Consumption Current 70 mA or lower (No load)
Output Code Gray binary
Maximum Response Frequency 20 kHz
Precision (360 / (Resolution x 2))°

Rotation Direction

Increase of output code in clockwise rotation (CW)

Output Form

NPN open collector output

Output Logic

Negative logic (Active low)

Output Residual Voltage

0.4V or lower

Sink Current

30 mA or lower

Load Supply Voltage

30V DC or lower

Rise / Fall Time*

Not larger than 2.0 s (Load resistance 1 kQ)

*Cable length 2 m, maximum load

BMechanical Specifications

B Environmental Requirements

Starting Torque 0.1 N-mor less (+20°C) Use Ambient Temperature -10t0 +50°C
Moment of Inertia 1x10°kg-m? Storage Ambient Humidity -25t0 +80°C
Radial: 100 N Use Ambient Humidity 3510 85% RH (No condensation)
Shaft Allowable Load - -
Thrust: 50 N Withstand Voltage 500VAC 50/60Hz 1 minute*
Maximum Allowable Number of 5000 Insulation Resistance 10 MQ or higher (500 V DC mega)
,000 rpm

Revolutions (Note 1)

Outside diameter 7.8 mm

Cable 12-core shielded oil-resistant vinyl chloride cable
Core wire nominal cross-sectional area: 0.3 mm?
Type with cable taken out from the side:

Weight Approx. 750 g (With 2 m cable)

Connector type: Approx. 500 ¢

Note 1: Maximum number of revolutions

Koyo

GENERAL C

that can be mechanically endured

KOYO ELECTRONICS INDUSTRIES CO., LTD.

ATALOG 2018

Vibration Resistance
(Endurance)

Displacement half amplitude:
0.75 mm, 10 to 55 Hz, 3 axial directions, each 1 h

Impact Resistance (Endurance)

980 m/s?
11 ms, each 3 times in 3 axial directions

Protective Structure

IP65 (Dustproof and waterjet-proof type)

* The power supply, signal lines, and shield between the cases are excluded.

Latest catalog (free) is available online.

Visit our website w

http://www.koyoele.co.jp/english/



Rotary Encoder

TRD-K Series = ™

HMI a

Specifications
SENSOR  Hie
B Output Waveform B Output Circuit
1 LU Open Collector ENCODER {ll
oN Power Supply 10.8 to 26.4 V DC
. OFF COUNTER
SR I R I I =
OFF -Sink: Up to 30 mA or less
” o _l—l—\_ i ; z ov INFORMATION }‘
_ OFF —l
z ON
OFF
2 ON |—
Location 0 1 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Rotary Encoder
Lineup
B Electrical Characteristics (Typical) B Home Position Selection Guide
Consumption Current Characteristics Match the Cover Installation Screw on the Nameplate Side
and the Notch of the Shaft (Upward-pointing). Incremental Type
? 70
= 60 Absolute Type
<§ // -
= 50 —_—
)
3
S
s
£
P
10 20 30V
Supply Voltage ———»
B Connection
Type with Cable Taken Out from the Side
Mode! Number TRD-K1024-[] TRD-K360-[] TRD-K180-[]
Line Color TRD-K720-[] TRD-K512-[] TRD-K256-[]
Red Power supply +12/24 V - - \—/
Black Power supply 0 V - -
Brown 20 - - @
Orange 21 - -
Yellow 2? - -
Green 2° - -
Blue 24 - -
Output
Purple 2° - -
Gray o6 - - TRD-NA
Pink 28 - (Not connected)
Light Blue 2° (Not connected) (Not connected)
Shield GND - —
Dustproof and Waterjet-proof Connector Type
Model Number TRD-K1024-[] TRD-K360-[]
Pin No. TRD-K720-[] TRD-K512-[]
A Power supply+12/24 V -
B 20 -
(] 2! - ®
D 22 -
E 2° -
F o - Connector
Output <Pin Assignment Figure>
G 2° -
H 26 -
J 27 -
K 28 -
L 29 (Not connected)
*Figure Seen from Wiring Side
M Power supply 0 V - (Back side)

The specifications and prices described in this catalog were valid when the catalog was issued.

For the latest information, contact our sales persons or see our website.
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TRD-K Series

O Hmi Dimensions

) SENSOR . .
BMDimensions (it mm)
Type with Cable Taken Out from the Side (TRD-K[ 1-YS)

66 3 4-M4x0.7 Screws Holes  Depth 12
Ed counter 5 5
}‘ INFORMATION
1 o8
: 72
i Pl - - — - — -4 L 42
Rotary Encoder 103015
Lineup
—_— @ -0.010
®56 0020
Selection Guide L]
| tal T
ncremental Type 5 s
\ <10mH=-1
Absolute Type Oil-proof Shielded Cable (Standard Length 2 m)
FC—21 dedicated connector Cable expansion connection connector
(TRD-K[J-YCS) (TRD-K[_J-YPS)
Model: Made by Honda MR-16L/MR-16M Model: Made by Hirose RM15TPD-12P

B
TGSy

LZO ‘ 50

* Connector is not equipped with the cable for TRD-K[]-YS

l— 18—

Dustproof and Waterjet-proof Connector Type (TRD-K[ ]-YC2)

4-M4x0.7 Screws Holes Depth 12 Model numbers of connectors

(Option)
@Straight: BMCC-12
@Angular: BAFC-12

5

(15—

il

* For details, see the page on options.

@78
@72

A | E— Lt ] pa2

10 8015

TRD-NA - 1 O

0565

TRD-K u
[=10>He1

Up to 13—t 66 3

Servo Mount Metal Mounting State Diagram

ey

Mounting Panel Servo mount metal fixture KM-9

(Accessories)
Ml Hole 55 2
7] i:%
| I . 4 - 18 -
DN
@ cs —15— 9 — 51

M
/Q

~ -
~._ _% e
Mounting Screw (3-M5x12)

3-M5x0.8 Screws Holes
Mounting Bracket

J

K KOYO ELECTRONICS INDUSTRIES CO., LTD. Vit oot wiehsie —
4 3 6 oyo GENERAL CATALOG 2018 Latest catalog (free) is available online.
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Rotary Encoder

TRD-K Series = ™

HMI a

SENSOR  Hie

eENcODER 4}

COUNTER [

INFORMATION :‘

Rotary Encoder
Lineup

Selection Guide

Incremental Type

Absolute Type

TRD-NA

TRD-K

The specifications and prices described in this catalog were valid when the catalog was issued. Koyo EEELE;K‘ESSR???&EH;O1B 4 37

For the latest information, contact our sales persons or see our website.
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Rotary Encoder

Special Specifications/Option

Mounting Brackets-Couplings

B Special Specifications Products
Other than standard products, the following special specifications types can be manufactured. For details, consult with us.

. o Applicable Models

Special Specification Contents
TRD-S/SH TRD-N/NH TRD-J TRD-GK TRD-NA TRD-K

Changed Cable Length [ J (] o [ J [ J [ J
Treated Terminal of Cable (With Connector) [ ] [ ] (] [ ] [ J [ J
Pulse Product Except Standard Products [ ] [ ] [ ) (]
Extended Length of Shaft [ J [ J [ J (] [ ] [ J
Changed Thickness of Shaft [ ] [ ] [ ] (] o [ J
Counterclockwise rotation output PY
(Counting increases in CCW)

B Option  wnit mm)

Mounting Brackets

JT-035 (For TRD-N/TRD-J/TRD-NA) RT-11 (For TRD-GK/TRD-K/TRD-KL)

Provided Screw:  Four M3x10 Provided Screw:  Four M6x20
Hexagon Socket Hexagon Socket
Head Cap Screws Head Cap
o
o
H
8
S
J
|
O ©
8 4-— - \Vi
10
47 L 4500 — -k 205410
65
- 60
l— 20 3-¢35 0308
4-035
7 8
@ 5
i 2
o [ |
s PCD40 [ 85 PCD66+0.1
Couplings

1.Material and features of coupling

1) Three kinds of coupling made of resin, metal, and flat spring are available. They can be selected according to conditions of use. Select the most suitable type
for your conditions of use.

2) Basically, it is recommended to use couplings made of metal and flat spring for "high resolution" and couplings made of resin for "low resolution." (When the
resolution exceeds 3,600 P/R, it is considered high resolution.)

3)For safety's sake, use metal couplings for applications that involve intense acceleration and deceleration, normal and reverse rotation, intermittence, or when
using encoders that have high starting torque even for relatively "low resolution." Use flat spring couplings for applications that generate ultralow rotating
speeds or when using encoders that have high starting torque.

Material Advantage Disadvantage
- The couplings can be mounted even if the misalignment between axles is large.
- Low price Therefore, if they are used in this state for a long time, resin-made couples
- The alignment of shafts when mounting can be rough. have lower strength than metal couples and may be damaged by fatigue
Resin - Lightweight. The moment of inertia is small and the load on the drive system is phenomena.
small. - There is little margin of strength in screw parts. Therefore, if forces that
- Electrical insulation is possible. surpass the specified value are applied, screw parts may be damaged, causing
the shaft slip.
- High price
Metal - Torsional rigidity is high. Suitable for high resolution. - The weight is heavy, which may place a large load on the drive system.
Flat spring - Allowable transmission torque is large. - Since the allowable misalignment for mounting couplings to each other is small,
accurate positioning is required when mounting the couplings.

2.Misalignment allowance of coupling (Eccentricity error, deflection angle error, and axial displacement error)
1) Since the allowable eccentricity error, allowable deflection angle error, and allowable axial direction displacement of couplings are correlated, namely if one
of them increases, the others decrease, they should be considered all together.
2) If the misalignment is serious, excessive load is added to the shaft, which may be damaged or result in an extremely shorter life. Since the service-life is
longer with little misalignment, make the misalignment as little as possible.

KOYO ELECTRONICS INDUSTRIES CO., LTD.

Koyo GENERAL CATALOG 2018

Visit our website w
Latest catalog (free) is available online.
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Rotary Encoder

Option

Couplings

3.Procedure for mounting couplings
1) Wipe off dirt and oil cleanly from the surface of the mounting axle and coupling mounting plane using a waste cloth.

2) Center the mounting axle and put the coupling over the axle.

- Make sure that the coupling smoothly moves when it is set over both axles.

- Do not use screws to anchor the coupling to the axles.

3) Anchor the encoder. Do not push the axle into the coupling more than the proper distance.

4) Anchor the coupling. Anchor the axles by tightening screws to the proper torque value.

4.Coupling dimensions

Plastic coupling

@di

-

®d2

Coupling made of flat spring

4xM

e

(Unit: mm)

Metal coupling

N S
o8 1y ol sl THIT [
E AEENI S/9| IHIL

e N LT

P L

Crank Shaft Type D-cut Set Position

4-M
ML [} SFC 2M F Mounting good example Mounting bad example
1= ?@— — D-cut
g % s
il g S IR
s Yo/ e
L f | e
Screw
" Shaft Insertion ) )
Type K’<‘E Model Conforming Rotary Material a1 | D L F C Depth . Tightening
umber Encoder [@mm] | [mm] [mm] | [mm] (mm] Size Torque
[N-m]
Glass-fiber reinforced 5.0 or more
GJ-4 TRD-MX PRT resin 4 4 13 21 53 3 53 or less M3 0.2
6J-6 TRD-S/2F Glass-ﬂper reinforced 6 6 15 29 59 3 5.0 or more M3 0.25
Plastic PBT resin 5.2 orless
Coupling Glass-fiber reinforced 6.6 or more
GJ-8 TRD-N/J/NA PBT resin 8 8 19 24 6.8 35 6.8 of less M4 0.4
Glass-fiber reinforced 6.9 or more
GJ-10 TRD-GK/K PBT resin 10 | 10 22 26 71 4 71 of less M4 0.5
Aluminum alloy 6 or more
MU-075 TRD-MX (Equivalent to 7075) 4 4 1941 19.1 4.6 24 8 or less M3 0.7
. . Aluminum alloy 6 or more
RU-075 TRD-S/2E (Equivalent to 7075) 6 6 1941 1941 4.6 2.4 8 or less M3 0.7
Metal Aluminum alloy 7 or more
Coupling JU-100 TRD-N/AJ/NA (Equivalent o 7075) 8 8 25.4 254 6.6 3.8 10 of less M5 3.6
Aluminum alloy 7 or more
RU-100 TRD-GK/K (Equivalent to 7075) 10 | 10 | 254 254 6.6 3.8 10 or less M5 3.6
Aluminum alloy 7 ormore
KU-100 TRD-GK/K (Equivalent to 7075) 10 | 10 25 32 7.9 3.8 14 or less M3 15
Aluminum die-cast hub + 6.8 or more
ML16P-4-4 TRD-MX Polyimide plate 4 4 16 23 7 3 7 or less M3 0.7
ML16P-6-6 TRD-S/2E Q(')”l'y“lr';'é'e“ nga“ b+ 6 | 6| 16 | 23 | 7 3 |58 ormore M3 07
Gl Aluminum die-cast hub + 7.3 or more
Made of ML20P-8-8 TRD-N/J/NA Polyimide plate 8 8 20 25 75 3.7 7'5 or less M3 0.7
Flat Spring Y p .
Aluminum die-cast hub + 8.8 or more
ML25P-10-10 TRD-GK/K Polyimide plate 10 | 10 25 30 9 4 9 or less M4 17
SFC-10-10 TRD-GK/K Aluminum alloy + 10|10 26 | 323 | 107 | 33 |/ormore M2.5 11
Stainless steel plate 10 orless

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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Rotary Encoder

BiirLc .

Option
O i Couplings
) SENSOR

5.Specifications of couplings

ENCODER i i i i
Type K/E Model Number Statlcggrzssg:]ts P Norngﬁl.;(irque I[\lﬂui)jﬂbnglr”gf MomE?gt ?Tf]ZI]n ertia Eﬁlc!(e)\r,]vt?it;lﬁy Defé”c?gﬁbll\igle Allow?ﬂﬁn?]d e
E COUNTER [N-m/rad] Revolutions [rpm] [mm] [
GJ-4 6 0.6 4,000 | 7.0x108 0.4 5 0.4
}‘ INFORMATION Resin GJ-6 10 0.8 6,000 | 1.2x107 0.5 5 0.4
GJ-8 20 15 8,000 | 3.9x107 0.5 5 0.4
GJ-10 32 2.0 10,000 | 7.0x107 0.5 5 0.4
MU-075 8.2 1.0 25,000 | 7.02x107 0.25 5 0.25
RU-075 8.2 1.0 25,000 | 7.02x107 0.25 5 0.25
Metal JU-100 14.3 16 25,000 | 2.87x10°¢ 0.25 5 0.25
RU-100 14.3 1.6 25,000 | 2.87x10°¢ 0.25 5 0.25
KU-100 14.3 1.6 10,000 | 3.60x10°® 0.25 5 0.25
ML16P-4-4 70 0.4 19,000 | 2.4x107 0.6 5 0.3
ML16P-6-6 70 0.4 19,000 | 2.4x107 0.6 5 0.3
Flat Spring | ML20P-8-8 130 0.6 18,000 | 7.2x107 0.6 5 0.4
ML25P-10-10 240 14 16,000 | 2.2x10°® 0.6 5 0.6
SFC-10-10 1,850 2.0 10,000 | 3.43x10°¢ 0.15 2 0.33
K KOYO ELECTRONICS INDUSTRIES CO., LTD. Visit our website W
4 4 O oyo GENERAL CATALOG 2018 Latest catalog (free) is available online. http://www.koyoele.co.jp/english/




Rotary Encoder

Option

Connector-Junction Cables

Cable Connector (for TRD-GK/TRD-K Series Connector)

Straight Angular : :
62 135 Tvoe for TRD-GK Series for TRD-K Series
» Straight Angular Straight Angular
RRRR X Model number BMCC-6 BAFC-6 BMCC-12 BAFC-12
9 l:EjE:E;E T < : Number of pins | 6P 12P
s| T li:::itzi | {W S| ] X r
pesess 2 Connecting Wire ) )
KX 3 S Y T . 0.75mm? or less 0.25mm? or less
? Terminal Soldered
— Conforming Cable
Outside Diameter Sto8mm
hgieatig IP67 (When connected and locked)
Structure
Junction Cables
Target Model No. (Absolute Type) Appearance I_% ?gteh Model Number Remarks
3m | F-30GF2
Programmable cam for
E]]]]D:ﬂ:m ) %% 5m | F-50GF2 FC2 series connection
TRD-NA36ONWE 10m | F-100GF2
TRD-NA720NWE 3m | F-30GF
5m | F-50GF Programmable cam for FC
mmu‘ ) f series connection
10 m | F-100GF
TRD-NALJ(RINWE 2m | F-20G
TRD-NALCJ(R)PWE - . % 3m | F-30G
mm 5m | F-50G
Extension cable
10m | F-100G
TRD-NA2048-NWE
TRD-NA2048.PWE (1m0 5 == 5m | F-2542
TRD-K TRD-K360-YC2 2m | F-20ANC2
TRD-KL360-YC2 5m | F-50ANC2
I —— i
- TRD-K720-YC2 2m | F-20BNC2
TRD-KL720-YC2
5m | F-50BNC2 Programmable cam for FC
series connection
TRD-KL TRD-K360-YC2 2m | F-20ANC2A
. TRD-KL360-YC2 % 5m | F-50ANC2A
TRD-K720-YC2 . ' D 2m | F-20BNC2A
TRD-KL720-YC2 5m | F-50BNC2A
Conversion Cable
Cable
Appearance Length Model Number Remarks
= § D% 0.2m | F-26F-7308 Connector conversion cable for connecting programmable cam switch (FC-Series)
' and rotary encoder (TRD-NACINWF2)
- 3 Connector conversion cable for connecting programmable cam switch (FC2-
E]]]]D""""‘ 3 5% 0.2m | F-2GF2 Series) and rotary encoder (TRD-NALINWF)
Cable expansion connection connector
Model: Made by Hirose RM15TPD-12P
Pin , Signal Pin . Signal f
Assignment U Ciler Name Assignment M ety Name - - - H 9
1 Red vee 7 Purple 25 S ®
2 Brown 2 8 Gray % ‘ | = %
3 Orange 2! 9 White 2 View from 2 % !
- the connector side
4 Yellow 22 10 Pink 28
5 Green 23 11 Light Blue 2°
6 Blue 24 12 Black oV

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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Rotary Encoder

W Explanatory Material
0O sm Explanation of Absolute Type
W SENSOR

B Features of Absolute Type

4l ENCODER The signal for the absolute position as determined by the rotation angle is output as a code (gray code) in parallel.
Therefore, a counter is not necessary and the signal is always output according to the angle of the input rotational axis
E COUNTER when the power is turned on.
Since a counter is not necessary, the absolute encoder is always stable against chatering cased by electric noise and
O0 \-omvation vibrations.
= Moreover, even if the power is turned on again after powering off, an accurate rotation angle can be read and the system
can be quickly started because origin return is not necessary.

BWhat is the Gray code? B Output Code Table
Gray code Decimal bit
= . system |10(9 (8|7 |6 |5 |4 |3 |21
8 Bit Decimal Number T ololololololololololo
e/ ™ ol 123|456 7|8|9]|10 & 10 oj0o]ololojo]olo]1
= S 2lofofofofofofofo|1]1
£ 1 0N 2
= OFF 3
q.CC
2 ON = 3110[0]0]0]|0|1|/0|0|0]O
OFF 2
5 3210[0]0]0|1|1|0|0|0]0O
3 ON 3
OFF &
& s7lofololol1[1]o]1]1]1
4 ON o
OFF s 380000 |1]1]0][1]0]1
2
8
Al = 63 0[0|0ojo|1]o]o]o]o0]oO
2 © 64{0|0]0|1]1|0]0]0]|0]|0O
% &
E 5
g 2 750 ool [1[of[1[1][1]o||
- 76| 00011 |J0[1]0]1]0]|o
b e
o [ =
=] oS
E| 127/ 0]0)0[1]0]0]0|0]0|0]|5
Binary code g 1280 0[1[1][ofofofof[of0]&
g Bit Decimal Number 5
| Weight =
g ™" o1 2|3 4|5]|6]7|8]9)10 - 510 0 11|01 1[1]olo]||
gl oo s 152/ 001 |1]01]0]1]0j0]|
E_ @D O
OFF & 2
22 on E
=)
o 2170010110101§
28f 001|011 |Oof1[1]1] @
23 ON
OFF
21 0N 255/ 0|0|1|0|0|0|0|0]|O0|O
OFF 256/ 0|1|1|/0|/0]0|0]|0]O0]O
<
N~
S
= 435/ 01|01 ]1]0|1|0|1]0 =
1%
é 436/ 01|01 |1]0|1]1]1]0 o
«Q
3
§
= 511/ 01]0]0]0[0]|0]0]0]|0O
5121 1|1/0|/0|0|0|0]|0]|0]O
As shown in the figure above, in the case of a binary code, several bits
change simultaneously between neighboring codes. s71110l111]lol1lol1]alo
Since the input response speed of devices connected to the encoder has s72l1lol1[1lol1]1]1]0]0
some variation, errors occur in that codes that were not actually output are
read in the case of binary code.
In contrast, since only 1 hit between neighboring codes changes in the case 1022)1]0]0]|0[{0)0]J0]0]0]1
of gray codes, reading errors such as those in binary code do not occur. 1023)110]0[{0]0J0j0]0]0O]O
* "ON" in the figure indicates the state that the output transistor turns on and the current flows in. |~— 5-it (Resolution 32) —
=— 6-hit (Resolution 64) —~|
*Output transistor [=— 7-bit (Resolution 128) —=|
"1"=ON  "0"=0FF l— 8-bit (Resolution 180-256) —|
l~— 9-bit (Resolution 360-512) —
~—— 10-bit (Resolution 720-1,024) ——
2 K KOYO ELECTRONICS INDUSTRIES CO., LTD. Visit our website v
44 oyo GENERAL CATALOG 2018 Latest catalog (free) is available online. http://www.koyoele.co.jp/english/




Rotary Encoder

B Conversion of Output Code

Since gray code is used, take the following procedures when converting output code into binary code or BCD code.

. pec Wil

Explanatory Material
Explanation of Absolute Type "' O
SENSOR !)

Binary Number
(Resolution:32, 64. 128,
256, 512, 1024)

Convert to Binary Code

Convert to BCD Code

Angle
(Resolution:180. 360, 720)

Convert to Binary Code

Convert to BCD Code

=
=

Subtract Remainder

=

Example of a Circuit that Converts Gray Code Into Binary Code (When the resolution is 1,024)

Brown
@go?tivte Logic YOR
utpu
(PNP Output) D

e
e
e
oD
e

Point A

The specifications and prices described in this catalog were valid when the catalog was issued.

ey

+12 V Power Supply

20 Least
Significant|

2" Bit

22
23
24
25
26
o7

Most

29 Significant]
Bit

\

eENcODER 4}

COUNTER [

(1
‘ . INFORMATION  gr@)
Subtract 38 in Resolution 180
Subtract 76 in Resolution 360
Subtract 152 in Resolution 720

BN 412V Power Suppl
. .
@ge?atltve logic XNOR ower supply
utpu o
(NPN Output) Do——2° Least
Significant|

2" Bit

22
The Principle of The Principle of
the Binary Output 28 the Binary Output
of This Circuit is of This Circuit is
Positive Logic. 24 Positive Logic.
When a Negative 2% When a Negative
Logic Output is Logic Output is
Required, Add 26 Required, Add
+12 V to Point A. +12 V to Point B.

27

28

Most
2° Significant
Point B Bit
\

For the latest information, contact our sales persons or see our website.

Koyo

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018

443



BiirLo
O xwm

) SENSOR

4l ENCODER

Ed counter

(1
INFORMATION
fia

444 Koyo

Rotary Encoder

Explanatory Material

Explanation of Absolute Type

B Conversion From [Gray Code] — [BCD Code] Based on the PLC Program
Example of TRD-NA and D2-230

Example of TRD-NA and D4-440 - D2-240

TRD-NA360NW Output Connection D4-440-D2-240 Input No. TRD-NA360NW Output Connection D2-230 Input No.
Red Least significant bit X000 Red Least significant bit X000
Orange X001 Orange X001
Yellow X002 Yellow X002
Green X003 Green X003
Purple X004 Purple X004
Gray X005 Gray X 005
White X 006 White X006
Black / White X007 Black / White X007
Red / White  Most significant bit X010 Red / White  Most significant bit X010

TRD-NA3GONW

* Note
The conversion from gray code to BCD by the
programmable controller is limited by the program
execution processing time. Therefore, when 1 scan
is 20 ms, correct data is not obtained unless the
rotating speed of the encoder is not more than 8 rpm.

= 5 Input
D2-240 (X000 to X 010)
oo O B M
(@] I~ >
o) ] T RIS
c A S|
23 IEEE
o B N o ” @ | = “
| b
BCD Output (Y 000 to Y 011) BCD Output (Y 000 to Y 011)
SP 1
LDF X0 K9 ]—« Read the encoder input.
Convert the contents of accumu
GRAY :’_‘ from gray code to BCD.
Subtract 76 in the case of
SUBD K76 ]>< TRD-NA3B0NW.
OUTF YO K10 ]—4 Output to the YO to Y11 output.

* Because the TRD-NA360[] of 360 resolution uses an excess of 76 gray codes, 76 should be subtracted to
make the BCD output code of 0° to 360°.
In the TRD-NA512] of 512 resolution and TRD-NA1024[] of 1024 resolution, this SUBC instruction
should be eliminated.

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2018

Latest catalog (free) is available online.

TRD-NA360NW

Input
(X000 to X 010)
D2-230
0 S 1
gI=8
j SIEIE
g2
[ £ T i}
}

BCD Output (Y 000 to Y 011)

X 010 c210
X007 C210 c 207
)
X007 G210
X006 G207 G206
——( )
X006 G207
X005 G206 G205
——( )
X005 G206
X004 G205 G204
! F—e—— )
X004 G205
X003 G204 © 203
F—o——( )
X003 G204
X002 G203 G202
——( )
X002 G203
X001 G202 C 201
F——C )
X001 G202
X000 G201 G200
F——C( )
X000 G201
SP 1 (Normally ON)

LD V40610 |4
+——[ANDD KiFF I=
+———8cD I=

SUBD K76 ]>-A
+———JouT waos00 |4

04

20

* Note
The conversion from gray code to BCD by the
programmable controller is limited by the program
execution processing time. Therefore, when 1 scan
is 20 ms, correct data is not obtained unless the
rotating speed of the encoder is not more than 8 rpm.

In the program below, 6 points from Y 012 to Y 017
cannot be used among the output of the D2-16TD1-1
(points always are OFF).

To use these 6 output points, a superposition program
is necessary.

This circuit converts the gray code of
an absolute encoder into binary code.

Read the 16 bits of the registers of internal relays
C200 to C217 into the accumulator.

Convert the data of the binary code of
the accumulator into BCD code.

Output to the YO to Y17 output.

* Because the TRD-NA360[] of 360 resolution uses an excess of 76 gray codes, 76 should be subtracted to

make the BCD output code of 0” to 360°.

Visit our website w

http://www.koyoele.co.jp/english/



Rotary Encoder

Explanatory Material

Connection of Incremental Type

B Connection with Koyo Electronics'

Electronic Counters, etc.
When connecting to a counter, etc., select a model after checking (1) sensor
power source (voltage / current) of the counter and (2) the logic of the origin
signal, using the table below.

(1) Sensor power source
The voltage and current correlation to the sensor power source and each
model of the rotary encoder is shown in the table below.

Connected Devices Rotary Encoder

aeor('jeesl S R TRD-N TRD-J TRD-GK

N Source S |RZ/RZL| S |RZ/RZL|RZV R/RZ/RIL| BZ
Kev 24\ DC/60 mA ® O O O X | A a
KCX 12V DC/50 mA ® A 0 0 <X | O A
KCX-B 24\ DC/80 mA ® O O 0 x| 0 A
TC-V 24V DC/60 mA ® O O 0 X | A A
TC-4L 12V DC/30 mA Al A (@ A |[X| A |a
TC-4[* |12V DC/50 mA ® A O O X | 0 A

@ mark: Conforming (Usable) 4 mark: A power supply is separately required.
X mark: Nonconforming (Unusable) *TC-4/TC-4B/TC-4S/TC-4W

(2) Origin logic

When connecting the origin output (OUTZ) of the rotary encoder to the reset
and preset input of a counter, etc., it is necessary to select the origin logic
that conforms to the input format, as this differs according to counter. Check
the model numbers of conforming electronic counters by referring the table
below.

Connected Devices Rotary Encoder
. TRD-N/AJ/GK TRD-J TRD-GK

RZ RZL RzvV BZ
KCv [ ] [ J X o
KCX [ ] X X [ ]
KCX-B [ ) [ J X [ J
TC-V [ ] [ J X [ J
TC-4L X [ J X X
TC-41 [ ) [ ] X [ ]
TC-4/4B/AS/4W X [ ] X X

@ mark: Conforming (Usable) X mark: Nonconforming (Unusable)

KCV Series

+24V. INA INB E
® O © 6

Red| Green| White| Black
(Brown)| (Black) (Blue)

—

Connection of Line Driver Output Type

Line Receiver

Blue (Black) A 26L.832
.' A
Blue/Black(Purple) 261832

B
TRD-SLIV White (i) Bl O%
TRD-2ELV White/Black/\Gray) Z L o
TRD-N[J-RzV Yellow (Orange) 124
TRD-JCJ-RZV || Yelow/Black (Yellow) [~
Red (Brown) DC Power Supply
Black (Blue) 5vDC

The specifications and prices described in this catalog were valid when the catalog was issued.

For the latest information, contact our sales persons or see our website.

B Connection to a Photocoupler

A photocoupler can be directly driven by the output of the rotary encoder.
Example of connection: The totem-pole output of the TRD series can be used
in either case shown in the figure below.

i TRD-N/J Series: 10 mA or lower
TRD-GK Series: Approx. 20 mA
Note) Connect the resistance and diode to the photocoupler side. Use a photocoupler of fast

response speed.

i Approx. 20 mA

B Connection to a Stabilized DC
Power Supply

When connecting the rotary encoder, if there is a shortage in the capacity
of the built-in power source of connected devices such as counters (power
source for sensor, etc.), use a commercial stabilized DC power supply.

KOYO ELECTRONICS INDUSTRIES CO., LTD.
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Rotary Encoder

Precautions

Precautions in Use / Noise Measures

B Precautions in Use

Since the rotary encoder consists of precision parts, impacting it may
damage its functioning. Handle the rotary encoder with care.

Megger Tests
Although the encoder has a withstand voltage of 500 V between the case
and electric circuit, since incorrect application of voltage may destroy the
internal electronic circuit, do not perform megger tests.
* Although the shielded wire of the TRD-GK series is connected to the case,
it is isolated from the electronic circuit.
The shielded wire of the TRD-S/SH/2E/N/NH/J/NA/K/KL series is not
connected to the case.

Installation

- When installing the encoder, neither pry it open nor impact it by pounding
the axle.

- For connection between the encoder axle and the axle of devices, use a
coupling. When mounting a coupling to the axle, do not push it forcibly.
Even if a coupling is used, since a load greater than the allowance may be
applied to the axle depending on installation, perform centering carefully.

- Bearing life changes according to conditions of use and, in particular, it is
largely affected by axial load. Even if it is within the specified load, bearing
life can be largely extended by reducing the bearing load.

- Do not disassemble the rotary encoder. Doing so may damage oil- and
drip-proofness. Moreover, even if it is of the dustproof and waterjet-proof
type, do not expose the main body to water and oil for long periods of
time. If it is exposed to water and oil, wipe it off.

- Anchor the hollow shaft type with the provided hexagon socket set screws.
Prevent looseness by using a screw lock agent.

Vibrations

Since vibrations applied to the rotary encoder may cause false pulses, pay
careful attention to the installation site.

If the more pulses per rotation there are, the shorter the slit interval of the
rotary slit board becomes. Therefore, such an encoder is easily affected by
vibrations and the vibrations applied during low-speed rotation and shutdown
are transmitted to the shaft and the main body. As a result, the rotary slit
board is virtually turned, generating false pulses.

Wiring / Connections

Note that miswiring may damage the internal circuit.

Regarding the totem-pole output type, protection against short-circuits is
provided between the output terminal and the power source OV side, but not
between the output terminal and the power source positive side.

KOYO ELECTRONICS INDUSTRIES CO., LTD.

Koyo GENERAL CATALOG 2018

B Noise Measures

- Do not wire cables in parallel to other power lines or in the same duct.

- Eliminate electric sparks from relays and switches in the control panel as
much as possible using capacitors and elements for absorbing surge.

- Do not use the rotary encoder near electric discharge welding machines
or electric furnaces. Otherwise, use electromagnetic shields.

- Be sure to use a shielded cable as an extension cable.

- Connect the shielded wires of the TRD-S/SH/2E/N/NH/J/NA/K/KL series
to OV or ground them. Since the shield of the TRD-GK series is internally
connected to the case main body, it is not necessary to connect the shield
at the cable end.

- Since false pulses may be generated when the power is turned on and off,
use the rotary encoder 0.1 seconds after the power is turned on and 0.5
seconds after the power is turned off.

- If the potential difference occurs between the encoder chassis and control
panel chassis and the noise causes a malfunction, connect the encoder
chassis and the control panel chassis using a cable of 3 to 5.5 mm>,

- Grounding procedure: The effects of noise differ depending on the
relations between the encoder and peripheral devices. Example
connections when there are the effects of noise are shown in the table
below.

Distance to the

Control Panel How to Connect the Rotary Encoder

Connect the rotary encoder chassis to the control panel
chassis using a cable of 3 to 5.5 mm?.

Latest catalog (free) is available online.

S @r (EsE Connect the 0 V (E) terminal to the control panel chassis using
a similar cable and ground the terminal.
%10 (0 6T T In addition to the measures mentioned above, also ground the
rotary encoder.
Control Panel
TRD

= Ground (30 m or more)

3 to0 5.5 mm? Cable T _I_ Ground

Visit our website w
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Precautions

Cable Extension

B Cable Extension

The cable extensions are likely to cause waveform distortion due to the
resistance of the cable conductor and line capacity. Therefore, use cables
that have low conductor resistance and capacity, and pose little interference
between signals (such as coaxial cable), and lower the maximum usable
frequency.

As shown in the figure below, if the power source of the rotary encoder
is fed by 24 V DG, it produces favorable results against noise over long
distance signal transmission, phase shifts due to line capacity, and waveform
distortion.

+24 V

TRD

1' 1kQz =

* The figure below shows an example of waveform distortion (continuous line)
when the shielded cable is extended by 100 m. The dotted line shows a
cable length of 2 m.

Counter

sefmmmnn--- #1V)

1oV

Approx. 1V
--------------- oV
Approx. L

10 us

For long distance transmission and high pulse transmission, use line driver
output. (Use a twisted-pair shielded cable as an extension cable and an RS-
422A compatible line receiver for the receiving circuit.)

The specifications and prices described in this catalog were valid when the catalog was issued.

For the latest information, contact our sales persons or see our website.
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