Value & Technology

Rotary Encoeders

Incremental Encoders
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Specialist Rotary Encoders

The Distillation of Mechatronics

Koyo Thermo Systems Co. Ltd.

O O Koyo Machine Industries Co., Ltd.

Koyo Sealing Techno Co., Ltd. _
Yo meding Teeme o O Koyo Group Koyo Seiko Co., Ltd.

Koyo Electronics Industries Co., Ltd.

Daibea Co., Ltd. O

150 9001

Wide Knowledge Base At Koyo Electronics, we push to the limit full use of the merits of a wide knowledge
base and the expertise of the Koyo Group to manufacture an expert product, the
rotary encoder, a highly-accurate product that is the distillation of mechatronics
technology. The high-quality technology and high reliability of Koyo Rotary Encoders
are also built into servomotors, and are expressed in the ultimate by their continuing to

High-quality Technology  be built into many products by other companies as angle, length-measuring, and
position sensors in major industrial machinery and equipment throughout Japan.

. Exceptional Environmental Resistance

Dust and splash proof models Solid @8-mn

Wide range of resolutions: 1 to 2,500 P/R
(IP65)

astic case for standard applications

Dust and splash proof models (IP65)

Qil seal

Wiy,

FEE

Ss steel case

Perfectly using O-ring packing . Slim models only 35 mm deep

A New Standard for Rotary

TRD-N series (Incremental Type)
TRD-NA series (Absolute Type)




Specialist Rotary Encoders

Se\ect ‘

Pulse output depends
on rotation angle

Incremental type
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Incremental encoder slit plate

Outputs absolute posi-
tion signal depending
on rotation angle

Absolute type

Absolute encoder slit plate

Custom-made to your
own specifications

Special products

preely t
cation

o Suit

Series/Resolution

Diameter (mm)

Ci t 238
Compact machinery ompac N
and devices TRD-S series >
onddeviees .
10 to 2,500 pulses/rotation
Standard low cost
New standard in space- 250

Environmentally-

Compact, slim design

TRD-N series

1 to 2,500 pulses/rotation

saving mountings

250

Wide variation of stan-

Compact, standard-use
dard models

Standard type

hardened 1P65
—_—

Low cost

Envi tally-

" No rear space

for cable

hardened I1P65
—_—

>
Environmentally-

— TRD-J series

10 to 1,000 pulses/rotation

Large-scale machinery,
equipment, and heavy Large and
industry powerful shaft loads

Connector connection

hardened IP65

—_—

Environmentally-

278

Environmentally-
hardened IP65

hardened IP65

Standard applications
>

—— "  TRD-GK series

10 to 5,000 pulses/rotation

Directly connected to

shaft without a coupling Compact hollow shaft

TRD-SH series

238

Connector connec!ioq

Standard applicalions‘
>

1 to 2,500 pulses/rotation

Shaft diameter 8

Directly connected to

shaft without a coupling Hollow shaft

250

Standard applications,
>

TRD-NH series

1 to 2,500 pulses/rotation

Shaft diameter 28

Compact machinery
. Compact
and devices

>  TRD-NA series

32 to 1,024 resolution/rotation

250

Environmentally-
hardened IP65

Large-scale machinery,

278

Envi tally-

hardened IP65

Standard applications

With connector
at cable tip

Standard applications
>

Connector connectioq
With connector

at cable tip

—_—

equipment, and heavy Erdeiand Environmentall
) y-
industry powerful shaft loads hardened 1P65
TRD-K series
180 to 1,024 resolution/rotation
Specially-shaped cable
and connectors to save | arge-scale, environmentally 278
space hardened spac: ing 1P65
OK even in water- TRD-KL . Solid aluminium
series die-cast case

splashed environments
i v 180 to 1,024 resolution/rotation

Specifications changed
based on standard pro-
duct

-

Connector conneclicq

v

Special specifications

Custom-made specifica-
tionst

Example of

custom specifications

--Dust and splash proof IP65

Type Model Page
Dust proof TRD-S[] P6
Dust proof
plastic case TRD-NC] P8

Dust and splash proof N
v TRD-NOI-CIW P8

Rear-mounteg cable TRD-JOJ P13
connection

Dust and splash proof rear-
mounted cable connection

TRD-JCI-COW P13

Side-mounted cable

¢ TRD-JOI-CIS P13
connection

Dustand splash proofside- -ty 3 ].[Jws P13

mounted cable connection

Connector TRD-JOJ-CIC P13

Dust and splash

proof connector TRO-IO-Llew P13

Dust and splash proof rear-
mounted cable connection

TRD-GK[J P13

Dustand splash - tpp.gk[J]-[Jc2 P13

proof connector
DU e TRD-SHJ P6
plastic case
(DI I TRD-NHC] P8
plastic case

Dust and splash

y TRO-NHOI-COw P8
proof die-cast case

Dust and splash

proof cable mounting TRD-NAC] p22
Dust and splash proofwith  1p) NALTTE p22
intermediate connectors
Dust and splash TRD-KJ-YS p25

proof cable mounting

Dust and splash

proof connectors TRO-KL-¥C2 P25

Dust and splash proof
with intermediate connectors

TRD-K[]-YPS P25

Dust and splash

proof cable mounting TRO-KLO-Y P28

Dust and splash

proof connectors TRDKLL-YC2 P28

No. of pulses, output type, shaft diameter
and length, cable length, etc.

Servomotor applications

9
a
>
54
»
>
a
| ¢
3

m Vibration-resistant through m Ultra-fine hollow shaft
shaft Pulse count absolute

m 28 through shaft m encoders
m Operates in high = Multi-turn absolute
temperatures (to 100°C) encoders

General applications

m Powerful load talent
m Powerful through load

m Operates in cold storage
(=30°C min.)

= Equipped with self-
diagnostic function

m Can be used in vacuum

TRD-S

TRD-N

TRD-J

TRD-GK

TRD-SH

TRD-NH

TRD-NA

TRD-K

TRD-KL
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List

List of KOYO Rotary Encoders

Only the basic models are listed below.
For other models, refer to the description of each series.

Diameter of shaft: @6 mm

Diameter of the other shaft: 28 mm

Diameter of shaft: 28 mm

Type Incremental
Series TRD-S series TRD-SH series TRD-N series TRD-NH series
Hollow shaft Hollow shaft
1 #
Appearance a
of basic model L1 .
. L)
238 0 30 mm 238 0 30 mm 250 0 35 mm 250 0 35 mm

Diameter of the other shaft: 8 mm

e Slim design: 38-mm outer
diameter and 30-mm depth

e Small diameter lineup up to
2,500 P/IR

e Low cost contributes to

e Can connect directly to the
other shaft without using a
coupling.

e Slim design: 838-mm outer
diameter and 30-mm depth

e Small body with only 35 mm
depth

e Protection options to meet
environmental requirements

e Wide range of resolution

® Can connect directly to the other
shaft without using a coupling.

o Slim design with only 35 mm depth

® Select protective design to suit
operating environment.

Features system-wide cost reductions. o Small diameter lineup up to 28 mm thick reinforced shaft ® Wide range of resolutions
e 200-kHz high-speed 2,500 P/R e Source voltage ranging from ® Solid #8-mm shaft
response e Low cost contributes to 5to30V e Source voltage ranging from 5 to
e Wide range of resolutions system-wide cost reductions. e Totem-pole output facilitating 30V
e 200-kHz high-speed cable extension e Totem-pole output facilitating
response cable extension
e Wide range of resolutions
Resolution 10 to 2500 (pulse/revolution) | 10 to 2500 (pulse/revolution) | 1 to 2500 (pulse/revolution) 1 to 2500 (pulse/revolution)

Signal output

Two-phase A and B + Phase Z

Two-phase A and B + Phase Z

Two-phase A and B + Phase Z

Two-phase A and B + Phase Z

Max. response frequency

200 kHz

200 kHz

100 kHz

100 kHz

Max. allowable revolution

6000 rpm

6000 rpm

5000 rpm

5000 rpm

Source voltage

TRD-SJA: 5to 12 VDC+10%
TRD-S[IB: 12 to 24 VDC+10%
TRD-S[IV: 5 VDC+5%

TRD-SHLJA: 5to 12 VDC+10%
TRD-SHLB:12 to 24 VDC+10%
TRD-SHCV: 5 VDC+5%

4.75to 30 VDC

4.75to 30 VDC

NPN open collector output

NPN open collector output

Totem-pole output with partial

Totem-pole output with partial

IP65: Dust and splash proofed

Output type Line driver output Line driver output load short circuit protection load short circuit protection
Radial 20N 20N 50N 50N
Max. load
to shaft
Thrust 10N 10N 30N 30N
- Dust proof: 0.003 Nem max. Dust proof: 0.003 Nem max.
Initial torque 0.001 Nem max. 0.001 Nem max.
Dust and splash proof: 0.02 Nem max. | Dust and splash proof: 0.05 Nem max.
. ) ) IP50: Dust proofed IP50: Dust proofed
Protection IP40: Simple dust proofed 1P40: Simple dust proofed

IP65: Dust and splash proofed

Operating temperature

-10to +70°C

-10to +70°C

-10to +70°C

-10to +70°C

Reference page




List

Absolute

TRD-J series

TRD-GK series

TRD-NA series

TRD-K series

TRD-KL series

350 0 50 mm
Jiameter of shaft: 8 mm

278 0 60 mm
Diameter of shaft: 210 mm

250 0 35 mm
Diameter of shaft: 28 mm

278 0 66 mm
Diameter of shaft: 210 mm

278 0 66 mm
Diameter of shaft: 210 mm

@8 mm thick shaft and 50 mm
body

Vibration and shock resistant
metal slit plate

Source voltage ranging from
5to30V

Totem-pole output facilitating
cable extension

e Strong shaft and durable
bearing

e Quick response at 100 kHz

e Operating temperature
ranging from —10 to +70°C

e Dust and splash proofed

e Totem-pole output facilitating
cable extension

e Absolute positioning

e Dust and splash proofed

e Small body with only 35 mm
depth

e Reinforced aluminum diecast
casing

e Accurate Gray code

e Vibration and shock resistant
metal slit plate

e Absolute positioning

e Resolution of up to 10 bits or
1,024

e Strong shaft and durable
bearing

e Dust and splash proofed

e Accurate Gray code

e Vibration and shock resistant
metal slit plate

e Side cable and connector for
minimum space

e Absolute positioning

e Resolution of up to 10 bits or
1,024

e Reinforced aluminum diecast
casing

e Dust and splash proofed

e Accurate Gray code

e Vibration and shock resistant
metal slit plate

L0 to 1000 (pulse/revolution)

10 to 5000 (pulse/revolution)

(BZ: 100 to 5000 pulse/revolution)

32 to 1024 (resolution/revolution)

180 to 1024 (resolution/revolution)

180 to 1024 (resolution/revolution)

Two-phase A and B + Phase Z

Two-phase A and B + Phase Z

(BZ: Normal/Reverse + Phase Z)

Gray binary code (10 bits max.)

Gray binary code (10 bits max.)

Gray binary code (10 bits max.)

50 kHz 100 kHz 20 kHz 20 kHz 20 kHz
5000 rpm 5000 rpm 3000 rpm 5000 rpm 5000 rpm
sxcluding TRD-JL: 475 to 30 VDC 100 30 VDC 10.8 t0 26.4 VDC 10.8 t0 26.4 VDC 10 to 30 VDC

RD-JCJV: 5 VDC+5%

lotem-pole structure preventing partial
oad short circuit
-ine driver output

Totem-pole structure preventing
load short circuit

Open collector NPN or PNP

Open collector NPN

Open collector NPN

50N 100 N 50N 100 N 70N
30N 50 N 30N 50N 40N
Just proof: 0.003 Nem max.
0.1 Nem max. 0.03 Nem max. 0.1 Nem max. 0.1 Nem max.

dust and splash proof: 0.05 Nem max.

P50: Dust proofed
P65: Dust and splash proofed

IP65: Dust and splash proofed

IP65: Dust and splash proofed

IP65: Dust and splash proofed

IP65: Dust and splash proofed

-10 to +50°C

—10to +70°C

—10 to +60°C

—10to +50°C

—-10 to +60°C
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Incremental
Type

TRD-GK | TRD-J | TRD-NINH | TRD-S/SH

Absolute
TRD-K TRD-NA Type

TRD-KL

TRD-S/SH Series Incremental Encoders

m Features

e Small body with 38 mm diameter and 30 mm depth
e Although compact, lineup reaches 2,500 P/R
e | ow cost contributes to system cost-effectiveness.

m List of model numbers

Type Appearance Model number Source voltage Output Output type Pulse/revolution
TRD-S[CJA 4.5 to 13.2 vDC 2-phase with home
position in reverse | Open collector output
Shatt TRD-s[B 10.8 to 26.4 VDC operation LI * 10, 20, 30, 40, 50, 60,
a
2-phase with home 100, 200, 250, 300,
TRD-S[V 4.75 to 5.25 VDC position in forward | Line driver output 360, 400, 500, 600,
operation _[ L
- 800, 1000, 1024, 1200,
TRD-SHCJA 4.5 to 13.2 VDC 2-phase with home
position in reverse | Open collector output | 2000, 2500
Hollow TRD-SH[IB 10.8 to 26.4 VDC operation LI~
shaft *10 to 60: Open collector
2-phase with home output only.
5 TRD-SH[V 4.75 to 5.25 VDC position in forward | Line driver output
operation
m Model numbering system
e Series L e Model
S: Shaft A: Source voltage 4.5 to 13.2 VDC, open collector output
SH: Hollow shaft B: Source voltage 10.8 to 26.4 VDC, open collector output
e Pulse/revolution V: Source voltage 4.75 to 5.25 VDC, line driver output
m Pulse and frequencies
Pulse/revolution 10 | 20 | 30 | 40 | 50 | 60 | 100 | 200 | 250 | 300 | 360 | 400 | 500 | 512 | 600 | 800 | 1000 | 1024 | 1200 | 2000 | 2500
Max. response frequency (kHz)* 1 2 3 4 5 6 | 10 [ 20 | 25 | 30 | 36 | 40 [ 50 | 50 [ 60 | 80 | 100 | 100 | 120 | 200 | 200
TRO-SUATRD-SHLIA | @ | @ | @ | O | @ (0| 0| 06 06|06 06 6 06 06 06 6 06 06 o0 0 O
mggb'e TROSCB/TRD-SHOB | @ |0 (@ (@ (0|0 |0 |0 |00 0 /0 /0 0 0 0|0 0 0 0 0
TRD-SCIVITRD-SHOIV O 06|06 0 06 06 06 06 06 0 06 0 o 0o O

+ Maximum response frequency is defined by the following formula:
Maximum revolution speed = (Maximum response frequency/Pulse) O 60
The encoder does not respond to revolution faster than the maximum speed.

m Electrical Specifications

Model

TRD-S[JA/TRD-SHLJA

TRD-S[]B/TRD-SH[]B

TRD-S[]V/TRD-SH[IV

Power source voltage

4510 13.2 VDC

10.8to 26.4 VDC

4.75t05.25 VDC

Power source | Allowable ripple

3% rms max.

Current consumption

50 mA max.

50 mA max.

Signal waveform

Two-phase + home position

Two-phase + home position

Maximum response frequency

200 kHz

200 kHz

Duty ratio 50 + 25% 50 + 25%
Phase difference width 25+ 12.5% 25+ 12.5%
Signal width at home position 100 + 50% 100 + 50%
Rise / Fall time 1 us max. (when cable length is 1 m) —
Output type NPN open collector output Line-driver*

. Output logic Negative logic (active low) Positive logic (active high)
utput
“H” - 2.5V min.
Output voltage
‘L 0.4 V max. 0.5V max.
Influx current 30 mA max. -
Load power voltage 30 VDC max. —

* Equivalent to 26C31, lever is equivalent to 26C32.




TRD-S/SH series

(%]
S
. . . . . G.)
m Mechanical specifications m Environmental requirements S
o
. [&]
Initial torque 0.001 Nem (+20°C) max. Ambient temperature | —10 to +70°C c
L
Moment of inertia 0.3010 %kgem? Storage temperature | —25 to +85°C >
S
Radial:20 N Operating humidity 35 to 85% RH (with no condensation) 9
Allowable load o
Thrust:10 N Withstand voltage 500 VAC (50 Hz/60 Hz) for one minute o
Maximum allowable speed (Note 1) | 6000 rpm Insulation resistance | 50 MQ min.
External diameter g5 mm Vibration resistance Durable for one hour along three axes at 10 to 55 Hz with 0.75 mm amplitude g
5-wire oil-proof shielded vinyl chloride cable ) Q 3
Cable X ) 5 Shock resistance 11 ms with 490 m/s” applied three times along three axes E =
Nominal section area of core: 0.14 mm o2
(Line driver output: 8 cores, 0.14 mm?) Protection Simple dust protection: IP40 E
Weight Approx. 100 g
Note 1: Highest speed that can support mechanical integrity of the encoder (:}:)
~
m Output signal timing chart ircui i @
utput signal timing char B Open collector output circuit B Open collector connections A
TRD-SDA/TRD-SHDA Power source Shielded cable is not connected to the encoder body. E
TRD-S[_|B/TRD-SHL B i i Blue: 0V
Normal revolution Reverse revolution _ Outputs A, B and Z Brown: Power source T
T(100%) T(100%), 1| Main : =
circuit Black: OUT A E
H H White: OUT B !
e _FLIL _PLIL R - &
L 0V shield (ground) N Orange: OUT 2 o
H L el - - - - Shield: Ground =
ere 77 ST
L
al|bfc|d d|c|bla H H H H H H -
) b el m Line driver output circuit W Line driver connections -
outz ————— O Power source 4.75 to 5.25 VDC Shielded cable is not connected to the encoder body. E
L 26L.S31 or equivalent
—MOUT /jllfl% Brown: Power source |_
ouT ABIZ
Blue: 0V
TRD-S[_VITRD-SH[_ IV —— ow v
Normal revolution Reverse revolution Black: OUT A
T(100%) T(100%) e The line driver can use a RS-422A compliant twisted Purple: OUT A X
pair cable of up to 1,200 m. White: OUT B (-?
H Line driver Line d Gi ‘OUT B 2
il Ve Ine driver ray:
OuTA L (26LS31 or Shield (26LS32 or Y E
L equivalent) R LR EEES A equivalent) Orange: OUT Z
H —
ouTB Yellow: OUT Z
L ; \ - - - . Shield: Ground
a! b‘ C!d d ! cl b! a Internal circuit| OUT =777 l © roun E
H = Terminator resistance: E (D)
ouUTZ Several tens to hundreds Q [=) g_\
L e Output signal turns to "H" level when the cable or 8 =
connector is disconnected. <C
a, b, ¢, =1/4T+1/8T 26031 , 26C32
"Normal" means clockwise revolution viewed from the shaft. >< %
e
Ext | Di ' ' . ' i <
Xternal bimensions Disconnected (in mm) pd
1
(@)
TRD-S[JA/TRD-SLIB/TRD-S[1V TRD-SHLIA/TRD-SH LIB/TRD-SHLIV ln_:
104
12 3 30
10 (26) 4 ¥|
o
o
-
=)
BN -
8¢ N J
) < ]
3 %‘] o)
— o
l_l]l_ Section A-A E - l_
Four M3 tap screws (Depth: 6) NG
Installation surface ——»

Cable diameter g5
Standard 1 m

%

¢
\ \_Bore diameter: 2-93.5
Bore diameter: 3-63.5

Mounting hole panel cutout (3 holes) Mounting hole panel cutout (2 holes)
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Incremental
Type

TRD-GK | TRD-J | TRD-NINH | TRD-S/SH

Absolute
TRD-K TRD-NA Type

TRD-KL

TRD-N/NHSeries Incremental Encoders

m Features
e Small body with 50 mm diameter and 35 mm depth
e Protection options to meet environmental requirements

Dust and splash proofed (IP65) aluminum diecast casing

Resolution ranging from 1 to 2,500 P/R
@8 mm thick reinforced stainless steel shaft

Operating voltage ranging from 4.75 to 30 VDC
Servo mounting is available for easy installation

List of model numbers

Type Appearance Model number Output Pulse/revolution
O-s o h 1,3, 4,5, 10, 20, 30, 60, 100, 120,
TRD-NL- ne-phase 200, 300, 360, 500, 600, 1000
i } Two-phase with home position in 3, 4,5, 10, 20, 30, 40, 50, 60, 100,
Dust proofed TRD-NLJ-RZ normal operation [ 1_ 120, 200, 240, 250, 300, 360, 400,
N Two-phase with home position in 480, 500, 600, 750, 1000, 1200,
ABS plastic cover TRD-NLJ-RZL reverse operation LI~ 2000, 2500
a h 1, 3, 4, 5, 10, 20, 30, 60, 100, 120,
TRD-NLI-SW One-phase 200, 300, 360, 500, 600, 1000
_ ; o i 3, 4,5, 10, 20, 30, 40, 50, 60, 100,
Dust and TRD-NJ-RZW Two-phase with home position in

splash proofed

normal operation | L

120, 200, 240, 250, 300, 360, 400,
480, 500, 600, 750, 1000, 1200,

Aluminium N Two-phase with home position in
die-cast cover TRD-NLI-RZWL reverse operation LI 2000, 2500
0 1, 3, 4,5, 10, 20, 30, 60, 100, 120,
_ TRD-NHLI-S One-phase 200, 300, 360, 500, 600, 1000
fa=dl “wn - ...
Dust proof TRD-NH[J-RZ Two-phase W|_th home position in 3,4,5,10, 20, 30, 40, 50, 60, 100,
hollow shaft normal operation _[ | 120, 200, 240, 250, 300, 360, 400,
. i ition i 480, 500, 600, 750, 1000, 1200,
_ TRD-NHJ-RZL Two-phase Wlt_h home position in
ABS plastic cover reverse operation LI~ 2000, 2500
a h 1, 3, 4,5, 10, 20, 30, 60, 100, 120,
Dust and TRD-NHLI-SW | One-phase 200, 300, 360, 500, 600, 1000
splash proof Two ; Hion i 3,4,5, 10, 20, 30, 40, 50, 60, 100
i ) -phase with home position in v 9y Y, £V, SU, AU, oL, DY, )
Hollow shaft TRD-NHLI-RZW | ool operation |1 120, 200, 240, 250, 300, 360, 400,
Aluminium . ) Two-phase with home position in 480, 500, 600, 750, 1000, 1200,
die-cast cover TRD-NHLI-RZWL reverse operation LI~ 2000, 2500
m Model numbering system

Series
N : Shaft
NH : Hollow shaft

Pulse/revolution

Output signal
S : One-phase

RZ : Two-phase with home position in normal operation

Protection
Blank : Dust proofed (IP50)
W : Dust and splash proofed (IP65)

Home position reverse operation symbol
If output signal is RZ, model numbers

with "L" are home position reverse operation type.

(Available options)




TRD-N/N H series
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m Pulse and frequencies g
Pulse/revolution 1|13 (4 |5(10|30|40/|50 (60 [100[120[200[240j250|300[360[400[{480{500600|750]1000{1200{2000{2500 8

L

Max. response frequency (kHz) 0.08(0.25/0.33|0.41{0.8| 2.5(3.3|4.1|4.9|8.3(9.9|16 |19 (20|24 |29|33|39(41|49|62 | 83|100/100[100] >
TRD-N_1-S[J g

oo o000 0 oo o0 o0 oo (o S

TRD-NH[_1-s[] o

TRD-N[__I-RZ[]

LK R K 2N AR AN AN 2K AN BK BN AK AN 2K AN B BN JK AN AN AKX K 2K JENE
. TRD-NH[_]-RZ[] =
Applicable models o D
TRD-N[_]-RZL IS %
(2N B AN BN AN B AN BN AX BN AN AN BK AN BN AN AN BN AN BN BN AN BN J o =
TRD-NH[_J-RZL o
TRD-NC_J-RZWL —
(A AN AN B AN BN AN BN AN AN BN BN AN AN BN BN AN AN BN AN AN BN BN J
TRD-NH_J-RZWL 5
* Maximum response frequency is defined by the following formula: (2
Maximum revolution speed = (Maximum response frequency/Pulse) O 60 o
ifi i The encoder does not respond to revolution aster than the maximum speed o
m Specifications : =
TRD-N[_]-S[] TRD-N[_]-RZ[J/TRD-N[_]-RZ[]L T
Model number =
TRD-NH[_]-S[] TRD-NH[_J-RZ[]/TRD-NH[_]-Rz[]L >
Power source voltage 4.75to 30 VDC 4.75 to 30 VDC E
Power source | Allowable ripple 3% rms max. 3% rms max. =
Current consumption (no load) | 40 mA max. 60 mA max.
. L =
Output signal type One-phase Two-phase + home position A
output Duty ratio 50 £ 25% (square wave) 50 £ 25% (square wave) E
wave form Signal width at home position — 100 + 50%
Rise/Fall time 3 ps max. 3 ps max. «
Output type Totem-pole Totem-pole (-?
a
Outflow “H” 10 mA max. 10 mA max. o
Output current [
Inflow “L” 30 mA max. 30 mA max.
Output - -
“H” [(Load power voltage) — 2.5 V] min. [(Load power voltage) — 2.5 V] min.
Output voltage g
‘L 0.4 V max. 0.4 V max. % s
>
Load power voltage 35 VDC max. 35 VDC max. § =
Initial torque Dust proof: 0.003 Nem max. (+20°C), Dust and splash proof: 0.02 Nem max. (+20°C), Hollow shaft: 0.05 Nsm max. (+20°C) <Z(
1
Moment of inertia 2010 %kgem? E
Radial: 50 N —
Allowable load
Thrust: 30 N
Maximum allowable speed (Note 1) | 5000 rpm (Dust and splash proofed: Continuous: 3000 rpm, Instantaneous: 5000 rpm) llé
External diameter: 6 mm E
Cable 5-wire oil-proofed shielded cable =
Nominal section area of core: 0.3 mm?
Weight Approx. 150 g (Dust and splash proofed: Approx. 200 g) 3
Note 1: Highest speed that can support mechanical integrity of the encoder x,
=
i 10
Ambient temperature | —10 to +70°C L4 SerVICe Service of bearing \: -
H (010 N
Storage temperature | —25 to +85°C “fe Of N\
bearing O\ e )
Operating humidity 35 to 85% RH (with no condensation) Q \ 56
Withstand voltage 500 VAC at 50/60 Hz for 1 min ( Excluding shield between power ) N \< 30
Insulation resistance | 50 MQ min. supply, signal cable, and case. 1 \<
Vibration resistance | Durable for one hour along three axes at 10 to 55 Hz with 0.75 mm amplitude
Metal slit plate at 500 P/R or less: 11 ms with 981 mis? \
Shock resistance Glass slit plate at 600 P/R or more: 11 ms with 490 mis’
Applied three times along three axes ~
IP50: Dust proofed
Protection ! ! ! ! !
IP65: Dust and splash proofed " 20 40 60 ' 80 = 100

Radial load (N)

9



TR D-N/N H series
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=] " Output signal timing chart
O 100%
c
Ll
> H —
© OUT A
-t
o L
o H
ouTB |
L
= a | b c |.d
= H
[}
£ o ourz
o = L—
o
= T
T 125% <a, b,c,d<37.5%
(%) 50% < T < 150%
U.) The above waveforms apply to normal (clockwise)
[m)] revolution viewed from the shaft. OUT Z phase is
& reversed on the RZL and RZWL models.
T
P . .
= | m Output circuit
[ :
|0_: : I O Power source +5 to 30 VDC
: Protec-|
' [ tion
' circuit
oo
a ' Main circuit
o) . Outputs A, B, and Z
— ' (protected against short circuit
' between each output and 0 V
' terminal.)
X | ov
G . :
o
x
|_
m Electrical characteristics (typical)
[} .
§ 8. Current consumptlon
[=}
j = 60
< T 50 —r7
|
< 40 -l
| E
ZI é 07 // S
ol g —|
x 3
g
5
3 4.75 12 15 24 30V
X
[a)] Source voltage ——»
@
|—
—
X
[a)
x
|_

Shielded cable is not connected to
the encoder body.

m Terminal assignment

One-phase: TRD-N[1-S[]
: TRD-NH_J-S[]

Blue: 0V
Brown: Power source
Black: OUT A
White: (Not connected)
) N N Orange: (Not connected)
¥ = = = = Shield: Ground

Two-phase with home position: TRD-N_J-Rz[J/Rz[JL
: TRD-NHLCIN-RzO/Rz[OL

Blue: 0V
Brown: Power source
Black: OUT A
White: OUT B
AN R Orange: OUT Z
N

= = = = Shield: Ground

10



TRD-N/N H series

(%]

Dimensions TRD-N Series (shaft type) S
(in mm) s

L

e Dust proofed: S/IRZ/RZL 15 5 36.5 >
120° 10 25 8

[@)

o

120°
) ABS cover
- / s
n =
o D
1.8 ® 3
< mo$ogl 41 L=
B3 2| o
2| @l . =
Q
= ] T
) %)
P
N z
Té\ée«tahMSS tap SCTeWs  nstaliation _ Oil proofed cable Bore diameter: |
_ surface Length: 0.5 m 3-23.5
M3-8 hexagon socket T
=
‘ head cap screws 2
(three screws attached D'
to the encoder) o
|_
e Dust and splash proofed: SW/RZW/RZWL <15 45 35
120° 10 2.5 )
@)
o
a ~
Aluminium die-cast cover
m.l /
S X
| 2 ® o
o{FlE il = s
N e ad
|_
&
3 28
[=}
Three M3 tap screws Installation E 2 Iz‘
(Depth: 5) surface | | — <
Oil seal L_I .
Oil proofed cable
Length: 0.5 m <
<
(@)
o
l_
e Servo mount metal fixture banel 39 (37.5) Flange NF-55 (Option) v
2.5  Mounting @
Three M4 00 0.7 tap screws Screw (M4-12) g metal fixture 2 -
(Attached to the mounting metal) _~/ g
- - -1 L -
e . : X
)
I (@)
- A—A |0_i
n
e

gt Fr} Servo mount metal fixture NM-9

1 Attachment to optional flange
15 45

Optional flange * Dust proofed type

11
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Incremental
Type

TRD-GK | TRD-J | TRD-NINH | TRD-S/SH

Absolute
TRD-K TRD-NA Type

TRD-KL

TRD-N/N H series

Dimensions TRD-NH Series (hollow shaft)

Unit: mm
e Dust proofed: S/RZ / RZL
( } ) Mounting part
8 max. 60
—~|© M3 tap
28 | screw
'Ig—‘—4ﬂ dg
- i v
Q { oCh |
< )
?
%? g _| Two M3 tap screws
= 285 | —
% 213
)
= 4 N .
@ 250 Shaft direction variation
260 Two M3 mounting screws

0.1 0.1

ABS cover

o

g S [

Oil proofed cable
Length: 0.5 m

Shaft angle direction variation

[b
0.02 ||| 0.02
1M

e Dust and splash proofed : SW/RZW/RZWL

( )

Degree of mounting surface angle over shaft.

|
® |

(48)
13 35
S
/]
[b -
R30
f 1

Two M3 tap screws

&
8 g8
< 2o |
& 13
Z
© 250
260 Two M3 mounting screws
r ) Aluminium die-cast cover
g {lo /
a —
X
a
1S
[ | S

Qil proofed cable
Length: 0.5 m

12



TRD-J Series Incremental Encoders

Pulse / revolution

m Features
e 78 mm thick shaft and 850 mm body
e Vibration and shock resistant metal slit plate durable at 1,000 P/R
e Operating voltage ranging from 4.75 to 30 VDC
e Totem-pole output facilitating cable extension
m List of model numbers
Type Appearance Model number Output
TRD-JI-S One-phase
) TRD-JOO-RZ Two-phase with home position in normal operation | L
With rear cable
TRD-JOJ-RZL Two-phase with home position in reverse operation | [
TRD-J(1-RZV Two-phase with home position and line driver
TRD-JOJ-SW One-phase
Dust and splash TRD-JOI-RZW Two-phase with home position in normal operation _[ L
proofed = TRD-JJ-RZWL Two-phase with home position in reverse operation | [
TRD-JOJ-RZVW Two-phase with home position and line driver
TRD-JOJ-SC One-phase
) TRD-JOJ-RZC Two-phase with home position in normal operation | |
With connector
TRD-JJ-RZCL Two-phase with home position in reverse operation L[~
% TRD-JOJ-RZVC Two-phase with home position and line driver
TRD-JJ-SCW One-phase
Dust and §plash TRD-JOJ-RZCW Two-phase with home position in normal operation _| L
proofed with
connector TRD-J[J-RZCWL Two-phase with home position in reverse operation L[~
% TRD-J[J-RZVCW Two-phase with home position and line driver
TRD-J[I-SS Noel | Ope-phase
o TRD-J(J-RZS Note 1 Two-phase with home position in normal operation | L
With side cable Noto 1
TRD-J[J-RZSL "¢ Two-phase with home position in reverse operation | [
TRD-JO-RzVS Noe? Two-phase with home position and line driver
TRD-JOI-SWS  N'! | one-phase
Dust and ?pIaSh TRD-JO-RzZWS Moe! Two-phase with home position in normal operation | L
proofed with ool
side cable TRD-JJ-RZWSL " Two-phase with home position in reverse operation ||~

TRD-JJ-RzvWSNoe!

Two-phase with home position and line driver

10
30
40
50
60
100
120
200
240
300
360
400
500
600
750
1000
* One-phase

only for 10
pulse

m Model numbering system

TRD-J]HRZ|[ VWL

e Series

e Pulse/revolution

e Qutput signal

S: One-phase/RZZ Two-phase with home position in normal operation

e Output type
Blank: Totem-pole/VZ Line driver

Note: Consult your OMRON dealer for delivery period.

e Connection
Blank: Rear cable

W : Dust and splash proofed/CZ connector/CW: Dust and splash proofed with connector

S :side cable/WS: Dust and splash proofed with side cable

e Home position reverse operation symbol
If output signal is RZ, model numbers

with "L" are home position reverse operation type.

(Available options)
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TRD-J series

%
2
% m Pulse and frequencies
8 Pulse/revolution 10 | 30 | 40 | 50 [ 60 | 100 | 120 | 200 | 240 | 300 | 360 | 400 | 500 | 600 | 750 {1000
I'l>J\ Max. response frequency (kHz)* 05|15 2 |25 | 3 5 6 | 10 [ 12 | 15 | 18 | 20 | 25 | 30 [37.5| 50
g TRD-J[_J-S[] o &6 &6 &6 &6 6 &6 o o o o o o o o o
o Applicable models | TRD-J[__1-Rz[] o &6 & o6 66 6 6 o6 o6 o6 6 o o o o
TRD-J[-RZV[] e e 6 &6 6 6 6 o6 o6 o o o o o o
‘;E * Maximum response frequency is defined by the following formula:
g § Maximum revolution speed = (Maximum response frequency/Pulse) 00 60
g ~ The encoder dows not respond to revolution faster than the maximum speed.
=
%
» | ® Electrical Specifications
g Model TRD-J[]-S[] TRD-J[_J-RZ[] TRD-J[_1-RzV[_]
Power source voltage | 4.75to 30 VDC 4.75 to 30 VDC 4.75t05.25 VDC
2 sPcc))l\jvr?:; Allowable ripple 3% rms max. 3% rms max. 3% rms max.
= Current consumption (no load) | 40 mA (See "Electrical Characteristics" below.) max. | 60 mA (See "Electrical Characteristics” below.) max. | 130 MA max.
E Output signal type | One-phase Two-phase + home position Two-phase + home position
7}_ Output | Duty ratio 50 + 25% (square wave) 50 + 25% (square wave) 50 + 25% (square wave)
= :%?\rlne Signal width at home position — 50 to 150% 50 to 150%
o Rise/Fall time 3 ps (Max. Cable 50 cm) max. 3 ps (Max. Cable 50 cm) max. 2 ps (Max. Cable 50 cm) max.
ID—: Output Type Totem-pole Totem-pole Line-driver*
Output outflow“H* | 10 MA max. 10 mA max. —
4 current Inflow “L” [ 30 mA max. 30 mA max. —
g Output Output “H” [(Load power voltage) — 2.5 V] min. [(Load power voltage) — 2.5 V] min. 2.5V max.
P_: voltage | «L” 0.4 V max. 0.4 V max. 0.5 V max.
output standard | TTL 5V | 10TTL 10TTL —
@ Load power voltage | 30 VDC max. 30 VDC max. —
% g * Equivalent to 26LS31
g = (Output signal is compatible to TTL)
<
< | ® Mechanical specifications m Environmental requirements
i i e 0 0.003 Nem (+20°C) max. . Ambient temperature| —10 to +50°C
E (Dust and splash proofed: Min. 0.02 Nem) Storage temperature | —25 to +85°C
Moment of inertia 200107kg-m* Operating humidity | 35 to 85% RH (with no condensation)
¥ Allowable load -I::i::tl 22 : Withs[énd vol.tage 500 VAC .for one minute (between terminals and case)
a) Insulation resistance | 50 MQ min.
P—: Maximum allowable speed (Note 1) | 5000 rpm (Dust and splash proofed: 3000 rpm) Vibration resistance | Durable for one hour along three axes at 10 to 55 Hz with 0.75 mm amplitude
Service life of bearing | so10” revolution (calculated value at the maximum load) Shock resistance | 11 ms with 490 m/s? applied three times along three axes
1 External diameter g5 mm (W type: 6 mm) _ IP50: Dust proofed
4| [eee
E (Line driver output: 8 cores, 0.14 mm?)
| | Weight 220 g (with 0.5 m cable) max.

Note 1: Highest speed that can support mechanical integrity
of the encoder

14



TRD-J series

Totem-pole output TRD-J[_]-S[_]/TRD-J[ ]-RZ[ ]

m QOutput signal timing chart

One-phase: TRD-J[_1-S[ ]

'_I
OUT A |
L

501|2%

]

100%

Two-phase with home position: TRD-J[_1-RZ[]

90+45°
H Normal revolution Reverse revolution
ouT A || |
L —
H ) . )
ouTB |_ J |_
50+25%
—
100%
H
ouTZ (R2)
L — I
H
(RZL)
L
50~150%

"Normal" means clockwise revolution viewed from the shaft.

m Output circuit
Totem-pole output:

O Power source 4.75 to 30 VDC

OouU A/BIZ
Outflow current: 10 mA max.

Inflow current: 30 mA max.

—

Qov

The above circuit can be applied to voltage output or
open collector output as follows:

e \oltage output

TRD-J Counter

m Electrical characteristics
Current consumption characteristics

<}
o

a1
o

/ RZ

|

w

=]
|

[

Iy

4.75 12 15 24 30V

Current consumption (mA) ——p

Source voltage ——

Shielded cable is not connected to

B Terminal assignment  GuG e body.
One-phase: TRD-J[1-S[]

Green: OUT A
White: Not connected
Yellow: Not connected

Red: Power source
N

N Black: 0 V
N

N - — — - Shield: Ground

Pin code

Pin out of connector A-OUTA
B: Not connected
C: Not connected

D: Power source

. E: OV
Rear view

F: Not connected

Two-phase with home position: TRD-J [_1-RZ[]

Green: OUT A
White: OUT B
Yellow: OUT Z

Red: Power source
N

N Black: 0 V
N

A Y

— = = = Shield: Ground

Pin code

Pin out of connector A OUT A
B: OUTB
C:0UTZ

D: Power source

E:0V

Rear view

F: Not connected
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Incremental

Absolute
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Type

TRD-N/NH | TRD-S/SH

TRD-K TRD-NA Type TRD-GK TRD-J

TRD-KL

TRD-J series

Line driver TRD-J [ _]-RZV

m Output signal timing chart

Two-phase with home positigon: TRD-J[J-RZV[ ]
100%

50+25%
90+45°

ouTB

OouT z

NI

50 to 150%

"Normal" means clockwise revolution viewed from the shaft.

m Output circuit
Line driver Output

QO Power source 4.75 to 5.25 VDC

26LS31 or equivalent
OUT A/B/Z

OuUT A/B/Z

Qov

e The line driver can use a RS-422A
compliant twisted pair cable of up to 1,200 m.

Line driver
(26LS32 or
equivalent)

Line driver

l Terminatorlresistance:
= Several tens to hundreds Q

e Output signal turns to "H" level when the cable
or connector is disconnected.

X3

Disconnected

26LS32

1>_ oy

26LS31

B Terminal assignment

Pin out of connector

Rear view

Shielded cable is not connected to

Blue: OUT A
Blue/Black: OUT A
White: OUT B
White/Black: OUT B
Yellow: OUT Z
Yellow/Black: OUT Z
Red: Power source
Black: 0 V

- Shield: Ground

Pin code
A: OUT A

:OUTA

:OUT B
:OUTB

:0UT Z
:0oUTZ

: Power source
0V

mm oo w

I o

16



TRD-J series

2]
External Dimensions (in mm) S
Q
e With side cable 20 50 c
L5, Ll
i >
IS
- [@)
R @
e

3-M3 0 0.5 screws (Depth: 6) (Standard length: 0.5 m)

Incremental
Type

20 60 21 -
15
0" L2
7 \
1T &
S EE B =
§ < S = 751
B I
=
Z\L QOil proofed cable E
3-M3 0 0.5 screws (Depth: 6) (Standard length: 0.5 m) D'
o
|_
20 60 37 Model numbers of connectors
110—5> e Totem-pole (SC_/RZ[ ) —
e Body: RO3-R6F A
Cable: R0O3-PB6M (Attached) E
EIEEN © e Line driver (RZV[__])
gl e ; Body: RO3-R8F
b Cable: RO3-PB8M (Attached) «
Metal connector X (of Tajimi Musen) ]
_ * Section area: Max. 0.3 mm? DI
8-M3 0 0.5 screws (Depth: 6) Diameter of cable duct : 6.2 E

e Dust and splash proofed with connector (CW) Model numbers of connectors

20 60 45 max.
T3 ‘ max e Totem-pole (S__J/RzZ[_)) Q
g Body: R04-R6F 23
Cable: R04-P6M (Attached) ju
) o e Line driver (RZV[__]) <
o Psliret Body: RO4-R8F
3lelel F gt t———— - —-—- -
8 (Q|® o Cable: R04-P8M (Attached) <
| (of Tajimi Musen) >
Waterproof metal * Section area: Max. 0.3 mm? DI
connector h .
3-M3 [0 0.5 screws (Depth: 6) Diameter of cable duct : 6.2 ln_:
20 60
15,
* X
@)
gfe “w © P_:
oo | oyo
o 1 o9 — . _ |
e
-
X
3-M3 [0 0.5 screws (Depth: 6) 10} DI
Oil proofed cable o
(Standard length: 0.5 m) ~

e Dust and splash proofed

Qil proofed cable 48.5 |
with side cable (WS) !
]
%
0 @
| £
S — Y
':)I N
gF o o
olslast
oldl T —1——~4{—-——-—-
8(3|]
10|
5
3-M3 [0 0.5 screws 1571 60

(Depth: 6) <2 e

17
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Absolute
Type

TRD-GK Series Incremental Encoders

m Features

e Strong shaft that supports (radial: 100 N, thrust: 50 N)
Tough bearing serviceable for 1.2 0 10" revolutions

e Quick response and wide ranging operating temperature (—10°C to +70°C)

e Dust and splash proofed

e Totem-pole output allowing longer cable extension
e Servo mounting is available for easy installation

m List of model numbers

JL

1500, 1800, 2000, 2500, 3000, 3600,
4000, 5000

Dust and splash
proofed with
connector

TRD-GK[]-RC2

Two-phase

10, 12, 15, 50, 60

TRD-GK[]-RzC2

Two-phase with home position
in normal operation I L

TRD-GK[]-RzC2L

Two-phase with home position
in reverse operation

T

% Type Appearance Model number Output Pulse/revolution

)

& TRD-GK[I-R Two-phase 10, 12, 15, 50, 60

z TRD-GK[J-RZ ;Wno(;'r"mhngr‘)’é'rtgti';‘r’]"f—[’os't'on 30, 10, 120, 200, 240, 250, 300,

E, Dust and splash 360, 400, 500, 600, 800, 1000, 1200,

Ia) ust and splas . i -

| | prooted with TRD-GK[J-RZL ;ﬁgviﬁzzeoggfazgfﬁos't'o” 1500, 1800, 2000, 2500, 3600, 5000
rear cable

- 30, 60, 100, 120, 200, 240, 250, 300,

DI Normal/Reverse detection and 360, 400, 500, 600, 800, 1000, 1200,

P_: TRD-GK[]-BZ home position in normal operation

X

Q

@)

o

|_

30, 100, 120, 200, 240, 250, 300, 360,
400, 500, 600, 800, 1000, 1200, 1500,
1800, 2000, 2500, 3600, 5000

30, 60, 100, 120, 200, 240, 250, 300,

< 0 Normal/Reverse detection and 360, 400, 500, 600, 800, 1000, 1200,
=z TRD-GKL]-BzZC2 ition i i
< home position in normal °perajf’[‘ 1500, 1800, 2000, 2500, 3000, 3600,
[ad
= 4000, 5000
x | ® Model numbering system
ol e
o
z TRD{GK| _MRZ]C2][L]
e Series |
| )
< | e Pulse/revolution
@ e Output signal
[ R : Two-phase

RZ: Two-phase with home position in normal operation

BZ: with Normal/Reverse detection

e Connection
Blank:Rear cable
C2 :Connector

e Home position reverse operation symbol
If output signal is RZ, model numbers
with "L" are home position reverse operation type.

e (Available options)

18



m Pulse and frequencies

TRD-GK series

Pulse/revolution 10 | 12 | 15 | 30 | 50 | 60 | 100 | 120 | 200 | 240 | 250 | 300 | 360 | 400
Max. response frequency (kHz)* 083| 1 [125| 25 |417| 5 |833| 10 [16.7| 20 |20.8| 25 | 30 |33.3
TRD-GK[_J-R[] e o o L
Applicable models | TRD-GK[_]-Rz[] [ ] ®e o o6 o o o o o
TRD-GK[_I-BZ[] (] e 6 6 &6 o o o o o
Pulse/revolution 500 | 600 | 800 | 1000|1200 | 1500 | 1800 | 2000 | 2500 | 3000 | 3600 | 4000 | 5000
Max. response frequency (kHz)* 41.7 | 50 | 66.7 | 83.3 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
TRD-GK[_]-R[]
Applicable models | TRD-GK[_J-Rz[] ® o o o o o o o o ( [
TRD-GK[1-BZ[ ] ® 6 6 &6 o6 o o o o o o o o

m Electrical Specifications

* Maximum response frequency is defined by the following formula:
Maximum revolution speed = (Maximum response frequency / pulse) [0 60

The encoder does not respond to revolution faster than the maximum speed.

Model number TRD-GK[_|-R[C_]/-Rz[] TRD-GK[_]-Bz[]
Power source voltage 10to 30 VDC 10to 30 VDC
FoE? Allowable ripple 3% rms max. 3% rms max.
source
Current consumption (lo load) | At less than 16 VDC: 50 mA max./At 16 VDC or more: 70 mA max. | At less than 16 VDC: 50 mA max./At 16 VDC or more: 70 mA max.
Output signal R: Two-phase/RZ: Two-phase + home position Normal/Reverse detection + home position
Duty ratio 50 + 25% 10 to 60% (2001P or more: 50 +25%)
Output Signal width At 400P or less: 25 to 150%/At 500P or more: 1° +30"™ At 400P or less: 25 to 150%/At 500P or more: 1° +30'
wave form at home position
P (1800P, 3600P, 5000P: 50 to 150%) (60P, 3600P: 100 to 300%, 1800P: 50 to 150%)
Rise/Fall time 3 ps (Cable: 2 m or shorter) max. 3 us (Cable: 2 m or shorter) max.
Output type Totem-pole Totem-pole
Outflow “H” | 30 mA max. 30 mA max.
Output
current Inflow “L” 30 mA max. 30 mA max.
Output Output “H” [(Power source voltage) — 4 V] min. [(Power source voltage) — 4 V] min.
voltage oLP 2V max. 2V max.
Load power voltage 35 VDC max. 35 VDC max.

m Mechanincal specifications

* Home position is not generated on the R model.

m Environmental requirements

Initial torque

0.1 Nem (+20°C) max.

Ambient temperature

-10to +70°C

Moment of inertia

1010 °kgem?

Storage temperature

—25to +85°C

Radial: 100 N Operating humidity 35 to 85% RH (with no dewing)
Allowable load
Thrust: 50 N Withstand voltage 500 VAC for one minute Excluding shield between
power supply, signal cable,
Maximum allowable speed (Note 1) | 5000 rpm Insulation resistance | 50 MQ min. and case.

Service life of bearing

1.2010" revolutions (at maximum allowable load)

External diameter: 86 mm

Vibration resistance

Durable for one hour along X, Y,

At 500P or less: 0.75 mm
and Z axes at 10 to 55 Hz

At 600P or more: 0.35 mm

Shock resistance

Cable 5-wire oil-proofed shielded vinyl chloride cable
Nominal section area of core: 0.3 mm?
Rear cable type: Approx. 600 g (with 2 m cable)
Weight

Connector type: Approx. 500 g

along X, Y,

At 500P or less: 11 ms with 980 m/s? Applied three times
and Z axes

At 600P or more: 11 ms with 294 m/s?

Protection

IP65: Dust and splash proofed

Note 1: Highest speed that can support mechanical integrity of the encoder
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Incremental
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TRD-N/NH | TRD-S/SH

TRD-K TRD-NA Type TRD-GK TRD-J

TRD-KL

TRD-GK series

m Output signal timing chart

2-phase output: TRD-GK[__]-R/-RZ[]
1P

abcd

Forward

rotation Reverse rotation

H — -
ouTB | J
L

OUTA*L'_ [ B
-

H
ouTZ (R2)
| I I
H — p—
(RzL)
L

e

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

* OUT Z generates home position in both directions.
* OUT Z is not included in the R model.

Normal/Reverse detection: TRD-GK[_1-BZ[ ]
1P

a Forward
rotation |_ Reverse rotation
o LT

1 nn

ouTZ '

a=(1/4+1/8) P b = 1/4P
e: 400 P or less: 25 to 150%
500 P or more: 1°+30'

(At 60, 3,600 P: 100 to 300%, 1,800 P: 50 to 150%)

* OUT Z generates home position in both directions.
* OUT Z is not included in the R model.

m Output circuit
Totem-pole output:

O Power source 10 to 30 VDC

ouT
Outflow current: 30 mA max.

Inflow current: 30 mA max.

Qov

Totem-pole output is compatible with both
voltage output and open collector output.

For connection examples, refer to page 15, TRD-J Series.

m Electrical characteristics (typical)

60

Bz
R/IRZ

< 50

£

c

8

a

E 40

> A

e T

5] |

e 10 20 30V

£ Source voltage ——»

m Terminal assignment
TRD-GK[_]-R[]

Green: OUT A

White: OUT B

Yellow: Not connected
Red: Power source

N
A Black: 0 V
N
N

= = = = Shield: Ground

Pin number
Pin out of connector 1:OUTA
2:0UTB
3: Not connected

4: Power source

5:0V

Rear view

6: Shield

TRD-GK[_]-RZ[]

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

= = = = Shield: Ground

Pin number
Pin out of connector 1:0UTA
2: OUT B
3:0UTZ

4: Power source

5:0V

Rear view

6: Shield

TRD-GK[_1-BZ[]

Green: CW
(Normal revolution)
White: CCW i
(Reverse revolution)
Yellow: OUT Z
Red: Power source
N
N Black: 0 V
N
N

- = = = Shield: Ground

Pin number
Pin out of connector 1cw
2: CCW
3:0UTZ

4: Power source

5:0V

Rear view

6: Shield

N
o



TRD-GK series

[7p]

External Dimensions (in mm) S
o

e With rear cable c
33 60 25 max. 8

4-M4 0 0.7 screws 108 3 %

90°+0.5° (Depth: 12) 5 5

@

l—J E
[y
28
o=
(&)
=
I T
@ A= Ry D
o
o
) =
Oil proofed shielded cable / =
(Standard length: 2 m) >
)
o
|_
33 60 13 max. ?
a
4-M4 [J 0.7 screws 1013, , 3 o
Depth: 12 5 -
15 1
N\ x
l—J (-?
@)
o
R 0 -
= |5
g art
- T owm v ® sgi 1T - ] Y Model numbers of L
I connectors % g
. =
@ I 1| B (option) 2
I e Straight: BMCC-6 <
e Angular: BAFC-6
* Refer to page 32 for <Z(
detailed descriptions of the DI
options. I
l_
e Servo mount metal fixture
120° . X
@)
\; o
Panel =
:E ~
—
J]] X
lij )
o
KM-9 attachments =
"""~ "] B (option)
15 5.1
@ |
) . T
= [ee] I -
O o>
[ Qy Bore diameter:
25.5
3-M5 [0 0.8 screws Mounting metal fixture

tap screws LA
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Incremental
Type

TRD-GK | TRD-J | TRD-N/NH | TRD-S/SH

Absolute
TRD-K TRD-NA Type

TRD-KL

TRD-NA Series Absolute Encoders

B Features

® Small body with 250 mm diameter and 35 mm depth
@ Dust and splash proofed with reinforced aluminum diecast casing
® 28 mm thick reinforced stainless steel shaft
@ Accurate Gray code
@ Metal slit with shock resistance of 980 m/s?

M List of model numbers
® NPN output

With cable

With relay connector

With FC connector*

Resolution| Direction 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 - -
GbiY) | cow TRD-NA32RNW TRD-NA32RNW5M | TRD-NA32RNWE - -
64 W TRD-NAG4NW TRD-NA64NW5M TRD-NA64NWE - -
(6bit) | cow TRD-NA64RNW TRD-NA64RNW5M | TRD-NA64RNWE - -
128 cwW TRD-NA128NW TRD-NA128NW5M | TRD-NA128NWE - -
7bit) | cow TRD-NA128RNW TRD-NA128RNW5M | TRD-NA128RNWE - -
180 cwW TRD-NA180NW TRD-NA180NW5M | TRD-NA180NWE - -
@bit) | cow TRD-NA180RNW TRD-NA180RNW5M | TRD-NA180RNWE - -
256 cwW TRD-NA256NW TRD-NA256NW5M | TRD-NA256NWE - -
(8bit) | ccw TRD-NA256RNW TRD-NA256RNW5M | TRD-NA256RNWE - -

380 cw TRD-NA360NW TRD-NA360NW5M | TRD-NA360NWE TRD-NA360NWF TRD-NA360NWF5M
(@bit) | ccw TRD-NA360RNW TRD-NA360RNW5M | TRD-NA360RNWE - -
512 cwW TRD-NA512NW TRD-NA512NW5M | TRD-NA512NWE - -
(@bit) | ccw TRD-NA512RNW TRD-NA512RNW5M | TRD-NA512RNWE - -

720 cw TRD-NA720NW TRD-NA720NW5M | TRD-NA720NWE TRD-NA720NWF TRD-NA720NWF5M
(10bit) | ccw TRD-NA720RNW TRD-NA720RNW5M | TRD-NA720RNWE - -
1024 cwW TRD-NA1024NW TRD-NA1024NW5M | TRD-NA1024NWE - -
(10bit) | ccw TRD-NA1024RNW | TRD-NA1024RNW5M| TRD-NA1024RNWE - -

@ PNP output

Note 1: Highest speed that can support mechanical integrity of the encoder

With cable

With relay connector

Resolution| Direction Cable length 2 m Cable length 5 m Cable length2 m
32 cw TRD-NA32PW TRD-NA32PW5M TRD-NA32PWE
GbiY) | cow TRD-NA32RPW TRD-NA32RPW5M | TRD-NA32RPWE
64 cw TRD-NA64PW TRD-NA64PW5M TRD-NA64PWE
6bi) | cow TRD-NAG4RPW TRD-NA64RPW5M | TRD-NA64RPWE
128 cw TRD-NA128PW TRD-NA128PW5M | TRD-NA128PWE
(7bi) | cow TRD-NA128RPW TRD-NA128RPW5M | TRD-NA128RPWE
180 cw TRD-NA180PW TRD-NA180PW5M | TRD-NA180PWE
@bit) | cow TRD-NA180RPW TRD-NA180RPW5M | TRD-NA180RPWE
256 cw TRD-NA256PW TRD-NA256PW5M | TRD-NA256PWE
@bit) | cow TRD-NA256RPW TRD-NA256RPW5M | TRD-NA256RPWE
360 cw TRD-NA360PW TRD-NA360PW5M | TRD-NA360PWE
@bit) | cow TRD-NA360RPW TRD-NA360RPW5M | TRD-NA360RPWE
512 cw TRD-NA512PW TRD-NA512PW5M | TRD-NA512PWE
@bit) | cow TRD-NA512RPW TRD-NA512RPW5M | TRD-NA512RPWE
720 cw TRD-NA720PW TRD-NA720PW5M | TRD-NA720PWE
(10bit) | cow TRD-NA720RPW TRD-NA720RPW5M | TRD-NA720RPWE
1024 | CW TRD-NA1024PW TRD-NA1024PW5M | TRD-NA1024PWE

(10bit) | cow TRD-NA1024RPW TRD-NA1024RPW5M| TRD-NA1024RPWE

B Composition of model number

@ Series
@ Resolution
@ Direction
Blank: Normal revolution
(Cw)
R : Reverse revolution
(ccw)
@ Output type

N: NPN open collector
P: PNP open collector

@ Protection

W: Dust and splash proofed (IP65)

@ Connection
Blank: With cable

E : With relay connector at cable end
F : With FC connector at cable end

@ Cable length

Blank: 2 m
5M :5m
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TRD-NA series

(%]
S
. . gu . - age - o
H Electrical Specifications B Mechanical specifications 3
o
Model number TRD-NA[_ I INW TRD-NA[ 1 PW Initial torque 0.03 Nem (+20°C) max. 8
. " - 2
Power source voltage | 10.8 to 26.4 VDC <« Moment of inertia 2X107kgem LI>J‘
. S
Power | Ajowable ripple | 3% rms max. « Radial: 50 N [
Voltage| Allowable load 5
Current consumption | 70 mA max. 100 mA max. Thrust: 30 N x
Output code Gray binary*1 <« Maximum allowable 3000 rpm (continuous)
speed (Note 1) 5000 rpm (instantaneous) _
Max. response frequency 20 kHz*2 <« E
. K External diameter:07 mm GC) ()
Precision (360/resolution X 2)° <« Cable 12-core oil-proofed shielded vinyl chloride cable = o
Nominal section area of core: 0.14 mm? > >
Direction Normal (CW) or reverse (CCW)*3 <« P+
Weight Approx. 300 g (with 2 m cable) 8
Output Type Open collector NPN Output Open collector PNP Output -
Note 1: Highest speed that can support mechanical integrity
Output Logic Negative (Low active) Positive (High active) of the encoder. T
(%)
Output | Residual voltage 0.4V max. 1.5V max. 0.5 V max. - = - D
g Y @ Service life of bearing A
Inflow Current 16 mA 32mA 30 mA Life @
(X 10° revolution) —
Load power voltage | 30 VDC max. <« 10
Rise/Fall time 2.0 us (at 1 kQ load resistance) max. 3.0 s (at 1 kR load resistance) max. \\ T
AN T P ) =
*1 38 Gray codes at 180 resolution, 76 Gray codes at 360 resolution, and 152 Gray codes at 720 resolution \\ Thrust load (N) >
*2 Maximum revolution speed = (Maximum response frequency/Resolution) X 60 The encoder does not \ 10 DI
respond to revolution faster than the maximum speed. 20 @
*3 When viewed from the shaft, CW is clockwise direction and CCW is anti-clockwise direction. \\\ 30 [
N
H Environmental requirements ! o\ =
SN ()
Ambient temperature Operating temperature: —10 to +60°C Storage temperature: —25 to +85°C \\\\\\ o
- : KON —
Operating/storage humidity 25 to 85%RH (with no condensation) \\\\\
N
Withstand voltage Removed for capacitor earth \\
> X
Insulation resistance 10 MQ min. [0)
1
Vibration resistance Durable for one hour along three axes at 10 to 55 Hz with 0.75 mm amplitudes E
Shock resistance 11 ms with 980 m/s? applied three times along three axes : 20 “ 40 i 60 g 80 f 100 —
Protection IP65: Dust and splash proofed Radial load (N)

H Output circuit
TRD-NACJOINW(NPN H77) TRD-NA[CJOPW(PNP ®7)

g " [Fecccecccccccaccscnanannennsn '

|_—-—-—§Power source
H

‘Output
i(bit 1 to 10)

Absolute
Type

Power source

Z Align the downward notch
of the shaft with the hole

TRD-NA

H H
H H
H H
H ain circuit H ain circuit
1 H
H H
H H
H H
H H
H H

oV L—ff)bl}1 to10) on the cable side.
b eeeeaeeoeeeee-..Shielded (GND) i._.._........cc.eee.......:Shielded (GND) ¥
a)
M Terminal assignment GND (shielded cable) is not connected to the encoder body. The enclosure is grounded through 0 V line. P_f
Color of Connector 1024/720 512/360 256/180 128 64 32
core cable pin number Resolution Resolution Resolution Resolution Resolution Resolution
Blue 1 ov <« <« <« <« <« -
Brown 2 +12,/24V «— « <« <« <« E
Black 3 bit 1 (29) | Not connected <« <« <« <« x
Red 4 bit 2 (21) | bit 1 (29) | Notconnected <« «— <~ =
Orange 5 bit 3 (22) | bit 2 (2') | bit 1 (2°) | Notconnected <~ <~ Pin out of connector
Yellow 6 bit 4 (23) bit 3 (22) bit 2 (21) bit 1 (29) |Notconnected <«
Green 7 bit 5 (24) | bit 4 (23) | bit 3 (22) | bit 2 (2') | bit 1 (2°) |Notconnected
Purple 8 bit 6 (25) bit 5 (24) bit 4 (23) bit 3 (22) bit 2 (21) bit 1 (20)
Gray 9 bit 7 (25) bit 6 (25) bit 5 (24) bit 4 (23) bit 3 (22) bit 2 (21)
White 10 bit 8 (27) bit 7 (26) bit 6 (25) bit 5 (24) bit 4 (23) bit 3 (22)
Black/White 11 bit 9 (28) | bit 8 (27) | bit 7 (26) | bit 6 (25) | bit 5 (24) | bit 4 (2%) gl\‘wli:c)el 9
Red/White 12 bit10 (29) | bit 9 (28) | bit 8 (27) | bit 7 (26) | bit 6 (25 | bit 5 (24)
- 13 Not connected <« «— <« «— <« Rear view
Shield - GND <« <« <« <« <«
*() In parentheses is the bit corresponding to binary code. MSB
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Incremental
Type

TRD-GK | TRD-J | TRD-NINH | TRD-S/SH

Absolute
Type

TRD-K | TRD-NA

TRD-KL

TRD-NA series

External Dimensions

{in mm)

'Iﬁ:_E_
B I -
— = =]
1
2

5T H |P
[.- 3 . — B
T

o

WA RON fTO0d

Bore dimensions for Installation:
RFi

N8 hccgon t heed '3 . B SR
With FG connechar it acreee nﬁi:-;r:lh;a:ﬂ:;:: iy dwds
] g WU
s Mcscled with 5
- With relay conmsacior _-\... i P
! i
o] [T ][ |
= 1 [
+ i
 « Coormmtr fa vt e el ", 0l proofed shislded cable
Servo mount metal fixture
—_— —_— Flange MF-55 (Dption)
r K 55 Mowdng | $5E .
Theoe W4 0.7 tap scromes rusf.rf; \ "\-_h e oaial ks i 25 :
{AMached o tha : ! i|
riaurting melal) "‘E ' F w F
§ ' 4
|
) | W OA-A
5 |
|
= | |__— """"" " i
| g o
. [ 95 -
; B . : g e 12T La ﬂu;’?’f
%, x i Eﬁﬂm mawnt metal H:ture'w@/ "
", % -8 =l
"'--. "'__ atiachmants 1o i.'lp“.‘ll'ﬂl |||'Il'lui.'l L
Cxpticnal flange =2 i
ad f
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TRD-K Series Absolute Encoders

B Features

@ Resolution of up to 10 bits or 1,024

@ Strong shaft that supports 100 N/radial and 50 N/thrust
using a reinforced spindle

® 210 mm thick reinforced stainless steel shaft

@ Accurate gray code output

(%]
S
]
°
o
(&)
[
L
)
S
©
=
@]
nd

@ Shock resistant metal slit plate durable at 980 m/s? s
@ Servo mounting is available for easy installation é 3
S &
. o
M List of model numbers £
Type Model number Resolution Cable length Notes -
f wn
TRD-K180-YS 180 (8 bit) With FC-20/21 With extension &
TRD-K256-YS 256 (8 bit) connector cable connector a
o
Dust and splash TRD-K360-YS 360 (9 bit) 5 TRD-K360-YCS TRD-K360-YPS ==
. m
proof side cable TRD-K512-YS 512 (9 bit) TRD-K512-YCS TRD-K512-YPS <
TRD-K720-YS 720 (10 bit) TRD-K720-YCS TRD-K720-YPS §
TRD-K1024-YS 1024 (10 bit) TRD-K1024-YCS TRD-K1024-YPS a
o
TRD-K360-YC2 360 (9 bit) —
Dust and splash TRD-K512-YC2 512 (9 bit) N/A
proof rear connector|  TRD-K720-YC2 720 (10 bit) 8
TRD-K1024-YC2 1024 (10 bit) E
M Model numbering system
RD- -'Y||C||S X
Q
_ a
@ Classification of series @ With side cable E
@ Resolution @ Connection
(180, 256, 360, 512, 720, 1024) C: With FC-20/21 connector ®
P: With extension cable connector 5 o
@ Gray code output =
Y P C2: Dust and splash proofed with rear connector | 3 '%
o
<
B Electrical Specifications B Mechanical specifications
— N <
Power source voltage | DC 10.8t0 26.4 V Initial torque 0.1 Nem (+20 C) max. ZI
Power ] o i i 1% 10-5kg *m2 (@)
D Allowable ripple 3% rms max. Moment of inertia 0 gem o
Current consumption | 70 mA max. Allowable load Radial: 100 N =
Output code Gray binary Thrust: 50 N
Max. response frequency 20 kHz Maximum allowable speed (Note ) | 5000 rpm xl
- @)
Precision (360/resolution X 2)° Cable External diameter: 47.8 mm ) o
12-core oil-proofed shielded vinyl chloride cable -
Direction Output code increments in normal direction (CW) Nominal section area of core: 0.3 mm?
Output type NPN open collector output Weight Weight with side cable: Approx. 750 g (with 2 m cable)
With connector: Approx. 500 g -
Output logic Negative (Low active) X
Note 1: Highest speed that can support mechanical integrity of the encoder DI
Output Residual voltage 0.4 V max. . i o
B Environment requirements [
Inflow current 30 mA max.
Load power voltage 30 VDG max. Ambient temperature | —10 to +50°C
Rise/Fall time 2.0 ps (at 1 Q load resistance) max. Storage temperature —2510 +80°C

Operating humidity

35 to 85% RH (with no condensation)

Withstand voltage

500 VAC at 50/60 Hz for one minute (between terminals and case)

Insulation resistance

10 MQ (measured with 500 VDC Megger) min.

Vibration resistance

Durable for one hour along three axes at 10 to 55 Hz with 0.75 mm amplitudes

Shock resistance

11 ms with 980 m/s? applied three times along three axes

Protection

IP65: Dust and splash proofed
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Incremental
Type

TRD-GK | TRD-J | TRD-N/NH | TRD-S/SH

Absolute
Type

TRD-K | TRD-NA

TRD-KL

TRD-K series

Bl Output signal timing chart

20" H_E O R
il - M
, OFF _—L___l———l___
2 on : .

»o BT

ON

OFF
24 - ]l
ON

Locaton 01 2 3 456 7 8 91011121314151617181920 2122

W Output circuit
Open collector
—— (0 Power source 10.8 to 26.4 VDC

B Terminal assignment

Inflow current: 30 mA max.

M Electrical characteristics
Current consumption

Current consumption (mA)

70 4

60
50

10.6 20

Source voltage

B Home position

Shielded cable is not connected to the encoder body.

@ With side cable number| TRD-K1024-0] | TRD-K360-(]1 | TRD-K180-[]
Colorof o TRD-K720-[] TRD-K512-[] TRD-K256- []
Red Power source +12/24 V - -
Black Power source 0 V «— «—
Brown 20 «— «—
Orange 21 «— <«
Yellow 22 <« <«
Green 23 <~ <~
Blue Outputs 24 «— «—
Purple 25 «— <«
Gray 28 -~ -~
White 27 «— «
Pink 28 «— Not connected
Light blue 29 Not connected Not connected
Shield GND -« <«
® Dust and splash proofed motel.| TRD-K1024-0) | TRD-K360-[]
with connector — TRD-K720-(1 | TRD-K512-(]
Power source +12/24 V <«
B 20 -~
c 21 <
D 22 -
E 23 <
Pin out of connector E o4 -
G Outputs 25 «—
H 26 <«
J 27 «—
K 28 «—
L 29 Not connected
* Rear view M Power source OV -

26.4V

Align the upward notch of the
shaft with the small screw fixing
the cover on the name plate.

26



TRD-K series

(%]
S
- . GJ
External Dimensions (in mm) 3
(&)
e With side cable (TRD-K[_]-YS) u‘:_]
Pin out of connector -
66 33 4-M4 0 0.7 screws (Depth: 12) e FC-20/21 connector §
3 310 o
115, | 90°40.5° 3909599 o
1,15 {{10{9{5{7{ Section view
Pin number Color Signal name | Pin number Color Signal name E
1 Purple 25 9 White 27 % o
2 By 2 Blue 2 10 Gray 28 E <
Hes R4 3 Green 23 1 Red Ve [C=
| ©| | O [S]
-1 HiHA+-—- f%ig NS 4 Yellow 22 12 N.C. =
5 Orange 21 13 N.C. -
6 Brown 20 14 N.C.
@ 7 Light blue 29 15 Black oV (.:F)
8 Pink 28 16 Shield GND BI
) [a)
Oil proof shielded cable e Extension cable connector @
standard length 2 m =
FC-20/21 connector Extension cable connector T
(TRD-K[J-YCS) (TRD-[-YPS) Section view =
Model: Honda MR-16L/MR-16M Model: Hirose RM15TPD-12P Z.
Pin number Color Signal name | Pin number Color Signal name [a)]
—_— 1 Red Vee 7 Purple 25 |D—:
0T 2 Brown 20 8 Gray 26
| __ { o S 3 Orange 2t 9 White 27
4 Yellow 22 10 Pink 28
-
20 ‘ 50 5 Green 23 11 Light blue 29 DI
6 Blue 24 12 Black oV @
18 39.8 * Connector is not equipped with the cable for TRD-K [J-YS =
® Dust and splash proof side connector (TRD-K [___]-YC2)
X
13 max. 66 33 ('?
3, 3110 A
LS| o
1,15 90° 4-M4 [ 0.7 screws (Depth: 12) -
[}
=
g
2 kg 2 =
ot [ Model numbers of connectors 2
N|©| | O .
p—o o= — HHAE =T 19198 R (OptIO'nS)
gL e Straight: BMCC-12
~ _ @ 3 e Angular: BAFC-12 <
Pz
1
\ * Refer to page 32 for detailed E
descriptions of the options. [
Servo mount metal fixture :4
1
™ @)
o
'—
Panel
s -
- : v
@]
= o
l_
KM-9 servo mount metal fixture
(supplied)
15 21
@ !
1 ~

LII\ I:lI

C T
i
. I
Mounting !
metal fixture Screw (3-M5 [ 0.8 screws) 3-M5 [0 0.8 tap screws

Bore diameter: 5.5
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TRD-KL Series Absolute Encoders

B Features

@ Side cable and connector for minimum space
@ Dust and splash proofed for operation not affected by water or oil
® 210 mm thick reinforced stainless shaft and aluminum die-cast
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casing

@ Accurate gray code output

@ Shock resistant metal slit plate durable at 980 m/s?
@ Servo mounting is available for easy installation

Incremental
Type

M List of model numbers

T With cable With connector
% Model number Resolution Cable length Model number Resolution Cable length
@ TRD-KL180-Y 180 (8 bit) TRD-KL180-YC2 180 (8 bit)
= TRD-KL250-Y 250 (8 bit) TRD-KL250-YC2 250 (8 bit)
T TRD-KL256-Y 256 (8 bit) TRD-KL256-YC2 256 (8 bit)
§ TRD-KL360-Y 360 (9 bit) TRD-KL360-YC2 360 (9 bit)
nDI: TRD-KL500-Y 500 (9 bit) 2m TRD-KL500-YC2 500 (9 bit) -
[ TRD-KL512-Y 512 (9 bit) TRD-KL512-YC2 512 (9 bit)
TRD-KL720-Y 720 (10 bit) TRD-KL720-YC2 720 (10 bit)
8 TRD-KL1000-Y 1000 (10 bit) TRD-KL1000-YC2 1000 (10 bit)
P_f TRD-KL1024-Y 1024 (10 bit) TRD-KL1024-YC2 1024 (10 bit)
| H Model numbering system
5 RD-| KL -y
E @ Series ‘ \——— @ Connection
= Blank: With cable

@ Resolution
(180, 250, 256, 360, 500, 512, 720, 1000, 1024)

C2 :With connector
® Gray code output

Absolute
Type

B Electrical Specifications B Mechanical specifications
<€ Power source voltage | 10 to 30 VDC Initial torque 0.1 Nem (+20°C) max.
Pz 1 .
D' :g::'?;; Allowable ripple 3% rms max. Moment of inertia 1X10°5kg *m?
E Current consumption | 70 mA max. Radial: 70 N
Allowable load
_ | | Output code Gray binary Thrust: 40 N
« Max. response frequency 20 kHz Maximum allowable speed (Note 1) | 5000 rpm
1 i .
[a) Precision (360/resolution X 2)° External diameter: 07.8 mm
x Cable 12-core oil-proofed shielded vinyl chloride cable
- Direction Output code increments in normal direction Nominal section area of core: 0.3 mm?
| Output type NPN open collector output ) With side cable: Approx. 700 g (with 2 m cable)
Weight With connector: Approx. 450 g
.| Output logic Negative (Low active)
4 Note 1: Highest sped that can support mechanical integrity of the encoder
DI Output Residual voltage | 0.4 V max. . .
T B Environmental requirements
- Inflow current 30 mA max.
Load power voltage 30 VDC max. Ambient temperature | —10 to +60°C
Rise/Fall time 2.0 us (at 1 k load resistance) max. Storage temperature | 25 to +80°C

Operating humidity 35 to 85% RH (with no dewing)

Withstand voltage AC 500 V at 50/60 Hz for one minute (between terminals and case)

Insulation resistance | 10 MQ (measured with DC 500 V Megger) min.

Vibration resistance Durable for one hour along three axes at 10 to 55 Hz with 0.75 mm amplitudes

Shock resistance 11 ms with 980 m/s” applied three times along three axes

Protection IP65: Dust and splash proofed
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TRD-KL series

&
()
B Output signal timing chart B Electrical characteristics o
OFF w—l——u— Current consumption L
20 = ‘ >
ON <
OFF 7 : T 701 g
2 EL [EEE B £ 5
ON §| e0 o
3
2 OFF —| l———‘—] % 50 ’,/
ON 2 =
2 <
» O Zg
ON 3 © >
OFF — 4 3]
24 . - Vv <
ON -
Locaton 01 2 3 456 7 8 9 1011121314151617181920 2122 10 20 30V
T
Source voltage e @
B Output circuit B Home position A
Open collector Align the upward notch of the F‘_:
———— QO Power source 10 to 30 VDC shaft with the small screw fixing
the cover on the name plate. T
=
out Inflow current: 30 mA max. E.
! &
ov o
. Terminal aSSignment Shielded cable is not connected to the encoder body. -
, Model | TRD.-KL1024-Y | TRD-KL512-Y TRD-KL256-Y a)
b
® With cable coora L | TRD-KL1000-Y | TRD-KL500-Y TRD-KL250-Y o
core cable TRD-KL720-Y TRD-KL360-Y TRD-KL180-Y
© Red Power source +12/24 V <« - «
Black Power source 0 V <« O
0 a
D Brown 2 « «— o
Orange 21 - -« =
Yellow 22 «— «—
)
Green 23 -« <« S o
4 ° 2
Blue Outputs 2 - - 8=
Purple 25 «— « <
Gray 26 « <~
White 27 «— - <Z(
Pink 28 <~ Not connected E
Light blue 28 Not connected Not connected =
Shield GND «— <~
X
. o
@ With connector Model | TRD-KL1024-YC2| TRD-KL512-YC2 | TRD-KL256-YC2 o
TRD-KL1000-YC2| TRD-KL500-YC2 TRD-KL250-YC2
® Pin number TRD-KL720-YC2 TRD-KL360-YC2 TRD-KL180-YC2
A Power source +12/24 V <« <« zl
B 20 <« DI
(o} 21 -« -— E
D 22 - -
Pin out of connector £ s - -
F 2t - -
G Outputs 25 -« «—
H 26 - «—
J o7 <« -
K 28 - Not connected
* Rear view L 2 Not connected Not connected
M Power source 0 V « «
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TRD-KL series

(7]
] External Dimensions (i )
(&
e
“>J\ With cable With connector
= (TRD-KL[J-Y) (TRD-KL[J-YC2)
S
S 33 66
103, 3
— 4-M4 [J 0.7 tap screws (Depth: 6) 5
g 15 1
()
35
g i ) |
J (©O)
e |
NEEINE [ A 1 R [ ""

‘ 4
. !

L
connector o

(option)

, Ll

2 m long oil proofed shielded cable Cab

120°

Panel

TRD-GK | TRD-J | TRD-N/NH | TRD-S/SH

Q KM-9 metal attachments
_g ‘é 7|I___ L - (option)
[72)
= = } 15 51
— 1 |
< \ N
P4 © .
DI o
[ad . )
= 3-M5 [ 0.8 screws Mounting Bore diameter: 5.5
- metal fixture
£
[a)]
[ad
I—
1
X
[a)]
ng
I—
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Customized models

In addition to the standard models, KOYO offers products tailored to the
customer's requirements. Some examples are listed below.

TRD-J Hollow-shaft

e Directly connected to the other shaft without coupling

Tables

Resolution To 1,000 P/R
Max. response frequency | 50 kHz
Source voltage 4.75t0 30V

Output signal

Two-phase + home position

Qutput type Totem-pole
Output current|_Source 10 mA

or voltage Sink 30 mA
Maximum allowable speed | 5000 rpm
Ambient temperature —-10 to +50°C

TRD-VP Series Through Shaft

e AC Servomotor with UVW Phases
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incremental encoders

External dimensions: @50 0 50 mm

Resolution 1000P/R 2000P/R 2500P/R
Max. response frequency | 200 kHz
Source voltage 5V+0.25V

Output signal

ABZ-phases + UVW-phases

Output type

Line driver output

Output current| Source H:25V

or voltage Sink L:05V
Maximum allowable speed| 6000 rpm
Ambient temperature —10 to +85°C

TRD-A Series

e High resolution at 2048 P/R or 4098 P/R

Absolute encoders

incremental encoders

External dimensions: ¢35 (0 18.5 mm

Resolution 2048P/R  4096P/R
Max. response frequency 20 kHz
Source voltage 10.8t026.4V

Output signal

Gray binary code

Output type

NPN open collector

Output current| Source -

or voltage Sink 30 mA
Maximum allowable speed | 5000 rpm
Ambient temperature —10to +5°C

absolute encoders

External dimensions: g72 0 70 mm
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Characteristic Specifications and Options

w
S
=] Options
8
Ll‘_] Characteristic Specifications
> Applicable models
< Option
i
D? TRD-S/SH | TRD-N/NH TRD-J TRD-GK TRD-NA TRD-K TRD-KL
Longer or shorter cable (] (] [ ] ([ J [ J [ J [ J
Modified cable ends (with connectors) o (] [ ] ([ J [ J o o
Non-standard pulse (] (] [ J ([
Longer shaft ([ J (] o ([ J [ J [ J [ J
Thicker or thinner shaft o { ] o o [ J o [ J
PNP output with short circuit protection ([
Reverse rotation (The count increases in counterclockwise revolution.) [ ] [ J
Options
e Bracket = ) .
JT-035 (tor TRD-NTRD-JTAD-MA) AT-11 {for TRD-GK TRD-K/TRD-KL)
v i ¥
w Evnseand S afwe = n EALMEED Sorees
[Te] Foie KES & o0 s g H Fovgr 2 =< 31 hanagon
S| Pl il SRR oL D g e
F =3
1 B0 o # 1 |
352 HETT -7 | 45 Lo ‘ll.'l ey
. - Faraa] ¥ -
s (]
By =3 I i -
|I : -:,l'_:::_I . : W - ":, -
wat 1HI| o ﬂE 'Inl .
¥ AE 5 —1 T i0d |
e Couplings
RLU-075 . U100, RU-100 KU=100 Gol=6. Gl -8 GJ-1D
. 3B $25.4_ L
el .LC = 18 [ “"las  Fal - - 1
r‘.-" ry " C 1 LG w1
g o n i g Ii]I_ 15 - -
I (] = o
1.I-r I'h- | i]:l'l L 1 I = _{:}_
.1 | |
| Lo
FF-_F-'I - i e &
' Four ME sosws Tomp: 3 ) \ oo b3 sospes (Toampan: 15 Pise £ P ) bt {0 .
P A d Pde -
Type Model | Applicable encoder Material d D L F C M a € s
RU-075 TRD-S 6 19.1 [ 19.1 | 4.8 | 95 |M3x0.5[5°"MAX. [ 0.256mmMAX. | 0.12mmMAX.
- - . w005 254 | 254 | 6.9 | 3.8 |M5x 0.8 [5°MAX. | 0.26mmMAX. | 0.12mmMAX.
Metal JU-100 | TRON/J/NA | i alioy |8 mm mm
coupling [ Ry.100 | TRDGK/K/KL| (7075) 1000 254 | 25.4 | 6.9 | 3.8 |M5 x 0.8 [5°"MAX. | 0.26mmMAX. | 0.12mmMAX.
KU-100 TRD-GK./K/KL - 5°MAX. | 0.26mmMAX. | 0.12mmMAX.
GJ-6 TRD-S 6199 15 216 | 52 | 28 M3 6°MAX. | 0.5mmMAX. | 0.12mmMAX.
Plastic Glass fiber rein- "
coupling GJ-8 TRDN./J/NA | forced 8% 19 | 240 | 68 | 35 M4 |5°MAX.| 0.5mmMAX. | 0.12mmMAX.
GJ-10 | TRDGK K KkL| Polvacetal 100 22 [262] 7.1 | 36| M4 [5°MAX.| 0.5mmMAX. | 0.12mmMAX.
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Special Characteristics and Options

%)
@ Cable connector (for TRD-GK/TRD-K/TRD-KL Series) 3
o
Straight Angular . - 8
T For TRD-GK Series For TRD-K/TRD-KL Series L
e
. 52 - . 43.3 . P Straight Angular Straight Angular %
I d | Model number BMCC-6 BAFC-6 BMCC-12 BAFC-12 °
1 - i o
8l -1— - -3 Number of pins 6P 2P
By S S 1
! u | Section area 0.75 mm? max. 0.25 mm? max.
d Terminal Soldered
External diameter of cable 5t0o 8 mm
Protection IP67 (connected and locked)
® Relay cables
Applicable absolute encoders Appearance I(i?gﬁ] Model number Remarks
3m | F-30GF For FC-80-C/160/320 and
TRD-NA3GONWE ﬁ 5m | F-50GF FC-81F-C/161F-C/321F-C pro-
TRO-NA72oNwe | [ [ [ i -
10m | F-100GF grammable cam switches
TRD-NA [JNWE 3m | F-30G
TRD-NA[JPWE _]]_L]]. 5 ! 5m | F-50G Extension cable
10m | F-100G
TRD-K360-YC2 ] 2m | F-20ANC2
TRD-KL360-YC2 5m | F-50ANC2
TRD-K720-YC2 :UII]]:IE e — 2m | F-20BNC2
TRD-KL720-YC2 5m F-50BNC2 For FC-80-C/160/320 and
FC-81F-C/161F-C/321F-C pro-
TRD-K360-YC2 2m | F-20ANC2A grammable cam switches
TRD-KL360-YC2 5m | F-50ANC2A
TRD-K720-YC2 : = r‘ﬁ 2m | F-20BNC2A
TRD-KL720-YC2 5m | F-50BNC2A
TRD-K360-YC2
TRD-K512-YC2
TRD-KL = 2m | F-20C2
TRD-K720-YC2 [ﬂI [ | ——
TRD-K1024-YC2 For FC-20/21 programmable
TRD-KL360-YC2 __ cam switches
TRD-KL512-YC2
TRD-KL720-YC2 : ,::3 2m | F-20C2A
TRD-KL1024-YC2
Sm | F-50J Extension cable
TRD-K[J-YPS - a For FC-20/21 programmable
E 15m | F-150J cam switches

@ FC-20/FC-21 connector @ Extension cable connector ® KOYO Programmable Cam Switches
Model: Honda MR-16L/MR-16M Model: Hirose RM15TPD-12P (electronic cam switches)

Used with absolute rotary
encoders, the cam switch-

'LJ 1 s es precisely position pro-
: ~ ® cessing machines.
P~ o N
glo-LtHYdall-+-—-—- J | - Applicable processes
1) ~
¥ ~ @ include assembling, print-
_] - | ing, pressing and packag-
18 30.8 ing.

A wide variety of models
are available to suit your

See page 23 for pin alignment.
needs.
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Mechanism of absolute rotary encoder

B Mechanism of absolute rotary encoder

Based on a reference position, the absolute rotary encoder provides absolute
angles of rotation. Through parallel encoding, these angles are expressed in Gray
codes.

The absolute encoder uses no counter for determining angles. Precision is not
affected by electrical noise or vibration called "chattering". In case of power shut-
down, correct angles are generated upon power recovery. A machine controlled
by the encoder can be easily set up. It need not be initialized to its home position.
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B What is the Gray code? M List of output codes
® Gray code _— bit
Bit Decimal numbers mmerf10|9(8|7(6]|5|4(3]|2]1
positon| 0 [ 1 |2 [3 4|56 |7 ]800 f[_ofofoJofofo]oJofo]o]0
% 110j0|0|0|0O|O|O|O|O]1
gl 1 o 2] 2]ofofo]o|ofofofo]1]1
= OFF 2
3
2 ON i
OFF g || s1fofofolo]o]1]o]o]o]0
2
3 on g 32|10(0|0|0O|1[1]0|0O]O|O
OFF 2
ki
© @
4o o s7jojojojoft|Tjof1|T{1|
—— s sglojofofof1]1]o]1]o]1
%
&
63|]0|0(0j0f1]|]0[0]|O|0O]|O
© 64|0(0]|0O|1]|1|(0]|0O|0O}O|O
&
\ S
2 3 7s[ofofof1[1]of1]1]1]0
(%] o —J—
- 76lofojof1[1|of1|of1][0] &
o $
@ Binary code s 2
- e T 2 127jojojo|1|ojo|ofojo]Of g&
2 ecima’ numbers g i28[0[0[7[1]0]o]o[o]0]o0
weight | 0 | 1 |2 |3 |4 |5 |6 |7|8|9]|10f 4
o
al o1 on <
@ o S 151]ofo|1|1]|of1|1]1|0]|0O
=2 QI
s 152]o|0|1|1|Oof1]|]O|1|0]O 3
22 on N 5
OFF 2
2 o 217jojojrjofT|T]|o|1|of1| | &
OFF ' 218|o|of1|ofj1|t{of1]1]1
24 oN
OFF
255|10(0|1|{0|0Oj0O|O|0O]|O]O
256/0]1]1]0]0]o[ofofo]o0 8
S
2
asslof1fof1]|1]of1]o]1]0 8
‘ 436j0 |1 {01 |1|o]|1|[1]|1]O
[as]
[}
=
511]0|1]o|o|o|o0|Of0|O]O
* "ON" denotes the period when signal is generated by tran s12]1]1]/oflolololo]ofofo
sistor and electrical current is supplied.
The above figures show how decimal numbers are coded in g71[1]|o|1|1|o|1]|o]|1]O]O
two methods. g72{1|o|1|1]o|1|1}1]0]0O
In binary coding, two or more contiguous bits change their sta-
tus to express a decimal number incremented by one. In Gray 1
coding, only one bit changes its status to express the same 022/1]1010]010/0]0]0]0 1
increment. 1023{1|0j0|0|0|0|0O|0|0O]O
Bit - wise response to input signal varies between the encod- l<———.5bit —— Resolution 82
er and the device connected. In binary coding, this may cause | 1" and 0" denote the status obit Resolution 64
: o A X of transistor output as follows: Tbit Resolution 128
erroneous reading or omission of certain bits. "{"= ON 0" = OFF l+- 8 bit (Resolution 180, 256) -]
— 9 bit (Resolution 360, 512) —
+— 10 bit (Resolution 720, 1024) —
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Mechanism of absolute rotary encoder

Conversion of output codes

Gray codes can be converted to binary codes or BCD codes ad follows:

Binary number
(Resolution: 32, 64, 128, Binary code BCD code
256, 512, 1024)
(Resolutio r?n198|?) 360, 720) Binary code |:> BCD code :> Subtract remainder:

38 at 180 resolution
76 at 360 resolution
152 at 720 resolution

Converting a Gray code to a binary code at 1,024 resolution

Brown

+12V

@ Positive logic output
(PNP output)

:
l

S

]
ki

X
]
p]

N
N

N
@

N
IS

N
=3

N
b

N
®

Point A
oV

20 LSB

2° MSB

Point B

Brown
Power source . ) +12 V Power source
@ Negative logic output XNOR
(NPN output) 1
O ) >——2° LsB
2
—O—t 21
3 }h 02
Positive logic 74 4 5 23 Positive logic
binary code 5 binary code
(Apply +12V —0—] 2 (Apply +12V
to the point A 6 to the point B
for negative 00— 25 for negative
logic.) logic.)
7
O 26
_BWFE 2
—90— 28
10
—O_}%i 29 MSB
Blue,

oV

@ Gray to binary conversion by programmable controller

Between TRD-NA and D4-450,440/D2-250,240

F—3+—{wr xo0 k9 }—
+——{GRrRAY

on

*
—é[SUBD K76 3—4

—{outF Yo K10}

Read codes entered by encoder

Convert Gray codes in accumula-
tor to BCD codes

Subtract 76 for models with
TRD-NA360NW

Generate the BCD codes to Q0
to Q11

Note: Subtract 76 when using TRD-NA360[] models with 360
resolution. This is not necessary on other models.

Omit the SUBC command for TRD-NA512[] models at
512 resolution and TRD-NA1024[] models at 1024 reso-

lution.

Note

Gray to binary conversion by PC is
restricted by its program execution

TRD-NA360NW output |D4-450,440/D2-250,240 input
Red LSB X 000
Orange X 001 SP 1
Yellow X002
Green X 003
Purple X 004
Gray X 005
White X 006
Black/White X 007
Red/White MSB X010
TRO-MAIGOMW
npul (% 000 8 X 0]
_ "
Da-440m ¥ :l'q.'q.n:-!l‘.-l“:-:'ll.'.h:l'.'n:
* D2-230 '
g E' E L L1
= = = i
= a
: INEHE
= E . r . = -I

BCD oulg (X D00 1o X O11)

L
BCD ouggaat (X 00010 X 00 1)

speed. At 20 ms/scan, set the
speed to 8 rpm or less.

encoder
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Mechanism of absolute rotary encoder

Between TRD-NA and D2-230

TRD-NA360NW output D2-230 input
Red LSB X000
Orange X 001
Yellow X 002
Green X 003
Purple X 004
Gray X 005
White X 006
Black/White X 007
Red/White MSB X 010

TRO-MAIGONW
=]
Inpur | Q00 b X Q40
Da-440 1
g | i
| E g
|

!
'

BCD ouipak (X 000 o X 001}

Note

Gray to binary conversion by PC is restricted by its exe-
cution speed. At 20 ms/scan, set the encoder speed to 8

rpm or less.

X010 Cc210 s
— | ¢ ) 2
X007 C210 C 207
—H— | ) o7
r \ 7/
X007 C210
X006 C207 C 206
P > 2°
X006 C207
X005 C206 C 205
A 2
X005 C206
X004 C205 C 204
(1 2f
X004 C205
X003 C204 C 203
o e )4 2
X003 C204
X002 C203 C 202
N g S0 9%
X002 C203
X001 C202 C 201
y 01
X001 C202
X000 C201 C 200
P—p—— >—¢2°
X000 C201
gpq Normally ON
| ————{ b vaost0 |—
t—— AND KFF  }—
+——— BoD T
*
———é[ SUBD K76 ]>—<
t—————— our wvaos00 }—

Circuit converts Gray
codes from the abso-
lute encoder to binary
codes.

Read 16 bits of registers
200 to 217 to accumula-
tor.

Convert binary codes in
accumulator to BCD
codes

Output to YO to Y017

Note: Subtract 76 when using TRD-NA360[] models with 360
resolution. This is not necessary on other models.
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Connections

B Connecting an encoder with a KOYO electronic counter

Use the following tables when selecting a counter to be con-
nected with an encoder:

(1) Sensor power source: Use the following table to select vol-
tage/current of a sensor power source for each rotary encoder.

Counter Rotary encoder

Model Sensor TRD-N TRD-J TRD-GK

number lpowersource| g |RZ/RZL| S |RZ/RZL|RZV [R/RZ/RZL| BZ
Eg::: 24vDc/smA | A A A A x A A
::g::‘g 2avoceoms [ @ | @ | @ | @ X ® ®
Kcv 24vDc/eomA | @ [ ] [ o X A A
KCY 24vDC/smA | A A A A X A A
KCX 12vocisoma | @ A [ J (] X [ J A
KCX-B |oswceoms | @ | ® (@] @ X ) A
KCX-RN | 12vpcriooma| @ ® [ ] [ J X o o
TC-V 24vDc/eomA | @ ® o [ x A A
TC-4L 12vDc/30mA | A A [ A X A A
TC-40™ | 12voooma | @ A o ® X [ ] A
TC-6 | 12vbcisoma | @ A [ J A X A A

@: Integrated  A: Optional X: Incompatible

(2) Home position output (OUT Z) logic When connecting a home
position output (OUT Z) of a rotary encoder to a reset/preset
input of a counter, use the following table to select a home posi-
tion output logic which suits with the input type of the counter.

Counter Rotary encoder
I —— TRD-N/J/GK TRD-J |TRD-GK
RZ RZL RZvV BZ
KCN-A/KCN-S/KCN-W/KCN-B [ ® X ®
KCV o o X [ J
KCY X [ J X X
KCX o X X (]
KCX-B ® ® X o
KCX-RN X [ ] X X
TC-V [ ] o X [
TC-4L X (] X X
TC-61/41 [ J @ X [ J
TC-6/4/4A/4B/4S/4W X ® X X

@: Integrated  X: Incompatible

Con n ectlon exam pI es The colors in parentheses apply to TRD-N series counters.

The colors without parentheses apply to TRD-J/GK series counters.

@ KCN-A/KCN-S Series

“IN" on KCN-A counter

"INH" (count block) on KCN-A coun-
l ter; Do not connect this terminal.

INA INB E

ONONO)

Green White| Black
(Black) (Blue)

Power supply
Red 24 VDC

1 (Brown) +
. Black -

(Blue)

@® KCV Series

+24V IN A INB E

@ 3

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

B

@® KCY Series

l/ Unused for addition

E INB INA

Black White | Green
(Blue) (Black)

Power supply
Red 12 VDC
(Brown)

1. Black (Blue) |

* For the TRD-GD[J-BZ encoders, turn the switch 3 to the
position B (separate input of addition and subtraction). For
the RZ/RZL encoders, turn the switch to the position A.

@ KCX-B Series

+24V INA INB E
ONOCNONO,

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

i

@® KCX-RN Series

INA INB E

O 0@ O
“|o olole © 0

Red Green | White Black :

1 (Brown) | (Black) ®Bue)) i

* For the TRD-GK[-BZ encoders, short circuit the terminal
LA5-LA11.

@ Connecting a line driver output

Line receiver

Blue A & 261532
{ A e
Blue/Black
TRD-S[IV White / '\ X Cl>_

TRD-J[J-RzV White/Black

@[> >

NI Nl

Yellow/Black
Red Power supply
Black 5VDC

@ Connect to G-01Z (High-speed Counter Module for
SG-8B). Refer to G-01Z data sheets for details.
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Precautions and noise prevention

B Photocoupler

A rotary encoder can directly drive a photocoupler.

Using the totem-pole structure, a TRD model can be connected as
follows:
TRD TRD

Bl

E
i TRD-N/J Series: Max. 10 mA
TRD-GK Series: Approx. 20 mA

Use a sensible photocoupler. Connect it with the resistance and diodes.

i: Approx. 20 mA

M DC stabilized power source

When connecting a rotary encoder, if the internal power supply of
the counter or other connected device (sensor power supply, etc.) is
insufficient, use a commercially-available stabilized power source.

Precautions

Rotary encoders are constructed using precision parts, so the functions may
be damaged if the encoder is shocked. Take care when handling.

B Megger test

Each encoder can withstand a voltage of 500 V between its case

and electronic circuit. However, do not test it with a Megger as it

may be destructive to the internal circuit.

* On the TRD-GK Series, the shielded cable is connected to the
case, but isolated from the electronic circuit.
On the TRD-N/J/NA/K/KL Series, the shielded cable is not connect-
ed to the case.

B Installation

@ Do not apply too much force to the shaft. Never try to twist it.

@ Use a specified coupling for connecting the encoder shaft and
the shaft of a machine to be controlled. Do not squeeze the shaft
into the coupling. The two shafts should be centered carefully to
prevent overload.

@ The service life of the bearing is largely affected by the amount of
load to the shaft. Try to reduce the load as much as possible.

@® Never demount the rotary encoder. Its resistance to oil and water
willbe lost. Try to avoid these objects even if your model is dust
and splash proofed. Wipe out any oil or water attached.

B Vibration

Vibration may cause the encoder to generate false signals. Select
an appropriate place for installation. The higher the pulse frequency
is, the encoder is the more sensitive to vibration because the inter-
val between slits becomes smaller. It may misinterpret vibration as
the rotation of its shaft and rotary slit plate.

B Wiring and connection

Follow the specified procedure to ensure correct wiring. For the
totem-pole output, short circuit protection is provided between the
output terminal and the 0 V power source, but not between the out-
put terminal and the positive source terminal.

¢=)

Noise prevention

@ Do not share the same power source or cable duct with other
device.

@ Using a capacitor or surge absorber, eliminate sparks from relay
s and switches.

@ Do not use the encoder near an arc welder or an electric furnace.
Use an electromagnetic shield if necessary.

@ Always use a shielded cable for extension.

@ For the TRD-S/SH/N/NH/J/NA/K/KL Series, connect the shielded
cable to the 0 V terminal, or ground it.

On the TRD-GK models, the shielded cable is internally
connected to the case.

@ False pulse may be generated when the power is turned on or
off. Wait for 0.1 second or 0.5 second after turning the power on
or off.

@ |f electric potential exists between the encoder and the control
board, connect their frames using a 3 to 5.5 mm? cable. This
helps minimize noise and error.

@ Grounding: The effects of noise differ depending on the
relationship between the encoder and the peripheral devices. If
noise occurs, make the connections as shown in the following
table.

Procedure

Distance from control board

Usinga3to 5.5 mm? cable, connect the encoder frame
and the control board. Connect the 0 V terminal (E) to
the control board using a similar cable, then ground it.

Less than 30 m

Follow the above procedure, then ground the rotary

30 m or more encoder.

Control board

0V (E)
-} Shield

I l Ground

—_i_— Ground (30 m or more)

3to 5.5 mm? cable

B Extending cable

To extend cable, use a coaxial cable or a cable with small resist-
ance and capacity to avoid signal interference. Lower the frequency
of the encoder.

Signal may be dephased or distorted by noise in long distance trans-
fer.

When extending cable, use a +24 V power source as follows:

+24 V

TRD

B

The following diagram shows the signal distortion
over the different lengths of cable:
Solid line: 100 m Dashed line: 2 m

-
g
SE
o 3
53
S
€l
o
8

10V elm———— (+11V)

Approx. 1V
—=—=g=--0V

Approx. 10 us ——i—<—

Use a line driver output for long distance or high frequency transfer.
Also use a twisted pair shielded cable and RS-422A line receiver.
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Price List

e TRD-S Series

e TRD-SH Series

Price Price
Model Model
10 to 1,000 P/R 1,200 to 2,500 P/R 10 to 1,000 P/R 1,200 to 2,500 P/R
TRD-S[JA TRD-SHLCIA
TRD-SC1B ¥10,000 ¥11,000 TRD-SHLCIB ¥11,000 ¥12,000
TRD-S[]V 2 TRD-SHLCIV R
. * The pulse rate for TRD-CJV/SHIV models is 100 to 1,000 P/R.
e TRD-N Series P
Price
Model
1to 200 P/R 240 to 600 P/R 750 to 1,200 P/R 2000P/R 2500P/R
TRD-NLI-S ¥ 8,000 ¥10,000 ¥11,500 — —
TRD-N[]-SW ¥ 9,500 ¥11,500 ¥13,000 — —
TRD-N[CI-RZ
oL ¥12,000 ¥14,000 ¥16,000 ¥18,000 ¥20,000
TRD-NCJ-RZW
¥13,500 ¥15,500 ¥17,500 ¥19,500 ¥21,500
-RZWL
e TRD-NH Series
Price
Model
1to 200 P/R 240 to 600 P/R 750 to 1,200 P/R 2000P/R 2500P/R
TRD-NHI-S ¥ 9,500 ¥11,500 ¥13,000 — —
TRD-NH-SW ¥ 11,000 ¥13,000 ¥14,500 — —
TRD-NHO-RZ
Rl ¥13,500 ¥15,500 ¥17,500 ¥19,500 ¥21,500
TRD-NHO-RZW
= ¥15,000 ¥17,000 ¥19,000 ¥21,000 ¥23,000
-RZWL
e TRD-J Series
Price Price
Model Model
10 to 200 P/R | 240 to 600 P/R [750 to 1,000 P/R 10 to 200 P/R | 240 to 600 P/R [750 to 1,000 P/R
TRD-JCI-S ¥ 8,000 ¥10,000 ¥11,500 TRD-J[J-SCW ¥15,000 ¥17,000 ¥18,500
TRD-J-sw ¥ 9,500 ¥11,500 ¥13,000 TRD-J[]-RZCW ¥19,000 ¥21,000 ¥23,000
TRD-JJ-sC ¥10,500 ¥12,500 ¥14,000 TRD-J[J-RZCWL ¥19,000 ¥21,000 ¥23,000
TRD-JCI-SS * ¥ 9,000 ¥11,000 ¥12,500 TRD-JC]-SWS ¥10,500 ¥12,500 ¥14,000
TRD-JO-RZ TRD-JC]-RZWS ¥14,500 ¥16,500 ¥18,500
¥12,000 ¥14,000 ¥16,000
-RZL TRD-J[J-RZWSL ¥14,500 ¥16,500 ¥18,500
TRD-JCJ-RZW TRD-JCJ-RZV ¥13,500 ¥15,500 ¥17,500
¥13,500 ¥15,500 ¥17,500
-RzwWL TRD-J[J-RZVW ¥15,000 ¥17,000 ¥19,000
TRD-J[J-RZC TRD-J[]-RZVC ¥16,000 ¥18,000 ¥20,000
¥14,500 ¥16,500 ¥18,500
-RzCL TRD-J[J-RZVCW ¥20,500 ¥22,500 ¥24,500
TRD-JOJ-RZS * TRD-J[]-RZVS ¥14,500 ¥16,500 ¥18,500
¥13,000 ¥15,000 ¥17,000
-RZSL TRD-J[J-RZVWS ¥16,000 ¥18,000 ¥20,000
e TRD-GK Series
Price
Model
10to 15 P/R 30 to 400 P/R 500 to 1,00 P/R 1,500 to 2,500 P/R 3,000 to 5,000 P/R
¥45,000
’ g ¥45,000 ' — — —
TRD-GKLI-R (50/60 P/R only)
TRD-GK[]-RZ
— ¥55,000 ¥65,000 ¥65,000 —
-RZL
TRD-GK[]-BZ — ¥60,000 ¥70,000 ¥70,000 ¥70,000
TRD-GK[J-RC2 ¥50,000 ¥50,000 — — —
TRD-GK[]-RzC2
o — ¥60,000 ¥65,000 ¥65,000 —
-RZC2L
TRD-GK[]-BZC2 — ¥65,000 ¥75,000 ¥75,000 ¥75,000

* Be sure to specify the resolution when ordering.
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e TRD-NA Series

e TRD-K Series

e TRD-KL Series

Model Price Model Price Model Price
TRD-NALCINW TRD-K180-YS ¥37,000 TRD-KL180-Y ¥42,000
-NACIRNW TRD-K256-YS ¥40,000 TRD-KL250-Y
¥30,000
-NACIPW TRD-K360-YS ¥40,000 TRD-KL256-Y ¥45,000
-NACIRPW TRD-K512-YS ¥43,000 TRD-KL360-Y
TRD-NALCINW5M TRD-K720-YS ¥45,000 TRD-KL500-Y
¥48,000
-NALCIRNWS5M TRD-K1024-YS ¥48,000 TRD-KL512-Y
¥31,200
-NACIPW5M TRD-K360-YCS ¥41,600 TRD-KL720-Y ¥50,000
-NACIRPW5M TRD-K512-YCS ¥44,600 TRD-KL1000-Y
¥53,000
TRD-NACINWE TRD-K720-YCS ¥46,600 TRD-KL1024-Y
-NACIRNWE TRD-K1024-YCS ¥49,600 TRD-KL180-YC2 ¥47,000
¥30,000
-NACIPWE TRD-K360-YPS ¥42 950 TRD-KL250-YC2
-NACIRPWE TRD-K512-YPS ¥45,950 TRD-KL256-YC2 ¥50,000
TRD-NACINWF ¥30,000 TRD-K720-YPS ¥47,950 TRD-KL360-YC2
TRD-NACINWF5M ¥31,200 TRD-K1024-YPS ¥50,950 TRD-KL500-YC2
¥53,000
TRD-K360-YC2 ¥45,000 TRD-KL512-YC2
TRD-K512-YC2 ¥48,000 TRD-KL720-YC2 ¥55,000
TRD-K720-YC2 ¥50,000 TRD-KL1000-YC2
¥58,000
TRD-K1024-YC2 ¥53,000 TRD-KL1024-YC2
) * Be sure to specify the resolution when ordering.
e Options
Name Model Price Name Model Price Name Model Price
JT-035 ¥1,320 F-100GF ¥7,650 F-50BNC2A ¥ 9,850
Mounting bracket
RT-11 ¥5,550 F-30G ¥3,000 F-20C2 ¥ 9,650
JU-100 ¥3,500 F-50G ¥4,050 Connector cable F-20C2A ¥11,000
RU-075 ¥3,000 F-100G ¥6,350 F-50J ¥ 6,730
RU-100 ¥3,500 F-20ANC2 ¥7,400 F-150J ¥11,230
Coupling KU-100 ¥4,700 Connector cable F-50ANC2 ¥8,700 BMCC-6 ¥ 4,600
GJ-6 ¥ 650 F-20BNC2 ¥7,400 BMCC-12 ¥ 5,800
Cable connector
GJ-8 ¥ 780 F-50BNC2 ¥8,700 BAFC-6 ¥ 5,800
GJ-10 ¥ 920 F-20ANC2A ¥8,700 BAFC-12 ¥ 6,700
Servo mount metal fixture| KM-9 ¥ 130 F-50ANC2A ¥9,850
Servo mount flange NF-55 ¥ 800 F-20BNC2A ¥8,700
F-30GF ¥4,450
Connector cable
F-50GF ¥5,350
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KOYO ELECTRONICS INDUSTRIES CO, LTD.

171-1-CHOME, TENJIN-CHO, KODAIRA, TOKYO 187-0004 JAPAN
PHONE:81-42-341-7711/FAX:81-42-342-6871
e-mail: OSD@koyoele.co.jp
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