(F) Rotary Encoder

Product Overview

Incremental type

E20S Series(¢ 20mm Shaft type,
Hollow shaft built—in type)

E30S Series(¢ 30mm Shaft type)

E40 Series( ¢ 40mm Shaft type, Hollow shaft type,

Hollow shaft built—in type) (HET
E40HBP Series (@ 40mm Hollow shaft built—in type)
E50S Series(¢ 50mm Shaft type) CIESED

E50SP Series( ¢ 50mm Shaft type)
E58 Series( ¢ 58mm Shaft type, Hollow shaft type,

Hollow shaft built—in type)
E60H Series(¢ 60mm Hollow shaft type) (I
E68S Series(¢ 68mm Shaft type)

E80H Series( ¢ 80mm Hollow shaft type)
E100H Series(¢ 100mm Hollow shaft type)
ENA Series(Side—mounting shaft type)

ENC Series(Wheel type)

ENH Series(Handle type)
ENHP Series(Portable encoder with handle)
Absolute type
(Single-turn)

EP50S Series( ¢ 50mm Shaft type)

EP58 Series(¢ 58mm Shaft type,
Hollow shaft built—in type)

ENP Series(@ 60mm Shaft type) CIEED

(Multi-turn)

EPM50 Series(¢ 50mm Shaft type) @ED

Applications

Technical description

F—49
F-53

F-57
F-62
F-63

¢ 20mm Shaft type ¢ 58mm Shaft type ¢ 50mm Shaft type
/Hollow shaft type /Hollow shaft type/ (Multi-turn)
E20 Series | | Hollow shaft built-in type EPM50 Series
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Product Overview(Incremental Type)

E40H](8 — 3 — N — 24
Cable
External or inner O#tput Blank:Normal type
diameter of shaft p ase C:Cable outgoing
l connector type
Appearances Model Resolu’uon Control output Power supply Page
¢ 20mm Shaft type E20S2 - -3-T-5, 12 5:
c E +Cable N 5VDC *+5%
R:Rear side outgoing \')
cable type -1 - 12
S:Side outgoing cable typg L=5 100P/R 12VDC +5%
» 20mm Hollow shaft | E20HB2-[Resolwtion] -3-T-5, 12 200P/R (Ripple P—P : F-5t0 6
built-in type E20HB2.5 N 320P/R Max. 5%)
c E E20HB3 Vv 360P/R
*Cable 6-L-5 (Note) The output
R:Rear side outgoing cable type of Line driver is
S:Side outgoing cable type only for 5VDC.
¢ 30mm Shaft type E30S4 - -3-T-5, 24 T):
N 1OOP;R 1000P;R Totem pole
200P/R  1024P/R | gutput _
v 360P/R  3000P/R F-71t08
6-L-5 500P/R
¢ 40mm Shaft type E40S6 - -2-T-5, 24
c € (Standard item) N
E40S8 Vv *1P/R 1000P/R
(Customizable) 3-T-5, 24 *2P/R 1024P/R
N *5P/R - 1200P/R | N (2):
Vv 10P/R  1500P/R | NPN open
4-L-5 *12P/R 1800P/R | collector output
6 15P/R  2000P/R .
20P/R  2048P/R 5:
¢ 40mm Hollow shaft | E40H8 - -2-T-5, 24 23P/R  2500P/R 5VDC *+5%
type (Standard item) N 25P/R 3000P/R
c e E40H6 v ggg;s 3600P/R
E40H10 3-T-5, 24 P 5000P/R
E40H12 N 45P/R
(Customizable) Vv 50P/R
L5 60P/R Vv (@3):
6 75P/R Voltage output | ,, . F-9 to 11
100P/R 12-24VDC *+5%
132:2 (Ripple P—P :
150P/R Max. 5%)
192P/R
¢ 40mm Hollow shaft | E40HB8 - -2-T-5, 24 | 200P/R
built-in type Hee (Standard item) N 240P/R
(g3 CI=D| 4086 v gggg;g L:
E40HB10 3-T-5, 24 300P/R Line driver
E40HB12 N 360P/R output
(Customizable) v ;‘88;? (Not included in
4-L-5 =19P/R C€ certification)
6 600P/R
800P/R
¢ 40mm Hollow shaft | E40HB8P - [Resowtion] - 2-T-5, 24| *IP/R 100P/R
built-in type *2P/R 120P/R 5:
N *SP/R - 125P/R 5VDC +5%
Vv 1232 150P/R
* 192P/R
3-T-5, 24| 15P/R 200P/R _
N 20P/R  240P/R 24 :
Vv 23P/R " 250p/R 12-24VDC +5% | F-12to
aon/R 2s6PiR (Ripple P—P 14
4-L-5 35P/R 300P/R Max. 5%)
6 40P/R 43188:2;2 % The number of
45P/R 500P/R () is former (Note) The output
ggg;g 512P/R name. of Line driver is
#Plastic structure 75p/R  B00P/R only for 5VDC.

#The '*' marked pulse is only for A, B phase in resolution. (Line Driver output is for A, A, B, B phase.)
#Not indicated pulse in this chart is customizable.
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Product Overview(Incremental Type)

EExtema or mner

R950|Uﬂ0n —

T

F?#;Z;t Blank:Normal type
C:Cable outgoing
diameter of shaft connector type
Appearances Model Resolution Control output Power supply Page
¢ 50mm Shaft type | E50S8 - [Resolution] - 2-T-5, 24| *IP/R 75P/R  600P/R
(Former name N *2P/R 100P/R  800P/R
CG : ENB) *5P/R120P/R 1000P/R
: \' 10P/R 125P/R 1024P/R 5:
-T- *12P/R 150P/R 1200P/R 5VDC +5%
3-T-5,24 15P/R 192P/R 1500P/R
N 20P/R 200P/R 1800P/R
', 23P/R 240P/R 2000P/R 24 - F-15to
4-L-5 25P/R 250P/R 2048P/R : S ro 17
30P/R 256P/R 2500P/R 12=24VDC +£5%
6 35P/R 300P/R 3000P/R (Ripple P—P :
40P/R 360P/R 3600P/R Max. 5%)
*Cable 45P/R 400P/R 5000P/R
CR:Axial connector integrated type 50P/R 500P/R 6000P/R
CS:Radial connector integrated type 60P/R 512P/R 8000P/R
¢50mm Shaft type | E50S8P-[Resolution]-2-T-5, 24| *1P/R 40P/R 200P/R
(Standard item) N x2P/R  45P/R 240P/R
*5P/R 50P/R 250P/R | T (1) :
E50S6P \ 10P/R  60P/R 256P/R | Totem pole
(Customizable) 3-T-5, 24| «12pP/R 75P/R  300P/R output
N 15P/R 100P/R 360P/R F-18 to
Vv 20P/R 120P/R 400P/R 20
4-L-5 23P/R 125P/R  500P/R
25P/R 150P/R 512P/R
6 30P/R 192P/R B600P/R
s Plastic structure 35P/R
¢ 58mm Shaft type E58SC10-[Resolution]- 2-T-5, 24
(Shaft Clamping) N N (2):
E58SC6 \ NPN open
(Shaft Synchro) 3-T-5, 24 collector output
N
' 5
4-L-5 '
*1P/R 250P/R 5VDC +5%
6 «2P/R  256P/R
*Cable *5P/R 300P/R
CR:Axial connector integrated type 10P/R 360P/R
CS:Radial connector integrated type *12P/R 400P/R
15P/R
¢ 58mm Hollow shaft | E58H12- [Resolution] -2-T-5, 24 20P/R g?gg;g .
type N 23P/R 600P/R v @)
Voltage output | 24 :
C€ v ZoriR BOOP/R 12-24VDC +5%
3-T-5, 24 30P/R 1000P/R cepop .
N 35P/R  1024P/R (Ripple PP : F-21to
v 40P/R 1200P/R Max. 5%) 24
45P/R 1500P/R
4-L-5 50P/R  1800P/R
6 60P/R  2000P/R
75P/R  2048P/R
100P/R  2500P/R L:
120P/R i i
58mm Hollow shaft | E58HB12- [Fesaistion]-2-T-5, 24 / 3000P/R Line driver
built-in type N 125P/R 3600P/R output (Note) The output
150P/R 5000P/R . ’ of Line driver is
C€ v 192P/R  gooop/R | (Notinaludedin | © .’ fou
3-T-5, 24 200P/R  8000P/R C€ certification) :
N 240P/R
'
4-L-5
«Cable 6
CR:Axial connector integrated type
CS:Radial connector integrated type
% 60mm Hollow shaft | EGOH20 - [Resolution]-3-T-5, 24
type N
v 100P/R
1024P/R #The number of F-25 to
6-L-5 5000P/R () is former 27
8192P/R name.

#The '+ marked pulse is only for A, B phase in resolution. (Line Driver output is for A, A, B, B phase.)
#Not indicated pulse in this chart is customizable.
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Product Overview(Incremental Type)

» External or inner @’OUIDU_Y phase @
diameter of shaft It \s_c_llckstopper

Hesoluhon

position for handle type.

C:Cable outgoing
connector type

Cable
Blank:Normal type

2

% The number of
() is former
name.

Appearances Model Resolution Control output Power supply Page
¢ 68mm Shaft type
1024P/R
E68S15-1024-6-L-5 F-28 to
% Not indicated pulse 29
in this chart is
customizable.
Holl haf
tq;‘e)gmm ollow shaft 60P/R
C€ E80H30-[Resolution|-3-T-5, 24 100P/R
(Standard item) N 360P/R
500P/R F-30 to
E80H32 v 512P/R 32
(Customizable) 6-L-5 1024P/R
T@):
3200P/R Totem pole
¢ 100mm Hollow output
shaft type
C€ E100H35~[Resolution]-3-T~5, 24| S10p/R
: \"; 1024P/R F'gg to
10000P/R
6-L-5 5:
5VDC +5%
N (2):
Side-mounting type «1P/R  60P/R 500P/R | NPN open
* 75P/R  512P/R | collector output
CE ENA - [Resolution] - 2-T-5, 24 éif? 100P/R  600P/R ?
N 10P/R 120P/R  8OOP/R
\'} *12P/R 125P/R 1000P/R
315,20 | 0 o e
N 23P/R 200P/R 1500P/R 1224900 +5% | F-36 to
v 25P/R 240P/R 1800P/R pple P 38
30P/R 250P/R 2000P/R Max. 5%)
#Standard : Output the 35P/R 256P/R 2048P/R
A, B phase 40p/R 300P/R 2500P/R |V )
% Customizable : Output the 45P/R 360P/R 3000pP/R | Voltage output
A, B, Zphasel 5003 400P/R 3600P/R
5000P/R
Measuring wheel type .
1 : Tmm/1Pulse (Note) The output
ENC -1 - [Measurement unit] - T -5, 24 2 : Tem/1Pulse of Line driver is
N 3 :1m/1Pulse only for 5VDC. | F-39 to
4 :0.01yd/1Pulse 40
v 5:0.1yd/1Pulse L:
6 : 1yd/1Pulse Line driver
output
ENH- [Resolution] -1-T-5, 24
2 (Not included in
C€ certification)
1'V'5, 24 25P/R F_41 tO
2 100P/R 42
1-L-5
2
Portable encoder with
handle
ENHP- -1-L-5 100P/R F-43 to
44

% The '+' marked pulse is only for A, B phase in resolution. (Line Driver output is for A, K, B, B phase.)
#Not indicated pulse in this chart is customizable.
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Product Overview(Absolute Type)

EP50S] [g] — [l —
Revolution
External or inner d|rect|on(><)
diameter of shaft

Appearances Model Resolunon Output code Control output|Power supply| Page
¢ 50mm Shaft type | EP50S8-[Resolution]-1R- N(P)-5, 24
C€ 2R 45P/R 360P/R
3R 64P/R  512P/R
. 1F 90P/R  720P/R F-45 to
<N 2F 128P/R 1024P/R 48
~ ) 14 3F 180P/R
A 256P/R
# 58mm Shaft type 1: P (1): 5:
c E BCD PNP open 5VDC +5%
collector
: EP58SC10- [Resolution] -1R-N(P) -5,24 output
(Shaft Clamping) 2R 2:
EP58SC6 3R 45P/R BINARY "
(Shaft Synchro) 1F 64P/R -
oF 3: N (2): 12—-24VDC
3F 19208PP//RR GRAY NPN open | ©%
180P/R (customi- | collector (R,v']zzle;_)lj ‘| F-49 to
256P/R zable) output UP 52
¢ 58mm Hollow shaft g?g:g
built=in type EP58HB8- [Resoiwtion] -1R-N(P)-5,24|  7500/5
C € 2R 1024P/R
g 3R
1F
2F
3F

#Not indicated number of division in this chart is customizable.
#Revolution direction == R : CCW as from the shaft, F : CW as from the shaft
% The number of () is former name in control output.

. Revolution
¢ %])utput(%) dlrectloln(x) i ﬂ’
v

Appearances Model Output code Povver supply |Resolution Control output Page
¢ 60mm Shaft type [ ENP-111R~[Resolution]-P 1: 6P/R  |P (1) : PNP open

111F 10—oayDC +5%| 8P/R collector output
ENP-101R-[Resolution]-N (Ripple P—P 1292 N (2) : NPN open

101F 1: Max. 5%) 24P/R collector output| ¢ o\
ENP-110R-(30 J-p | BCD Code I © P (1) : PNP open 56

110F 5-12VDC +5% 360P/R collector output
ENP-100R-[360 ]-N (Ripple P—P : N (2) : NPN open

100F Max. 5%) collector output

#Output & 0 : Negative logic, 1 : Positive logic
#Revolution direction *# R : CCW as from the shaft, F : CW as from the shaft
#The number of () is former name in control output.

mMulti-turn
E}IIEE 10][13] — — —

Shaft
diameter

Appearances Single—turn Multi—turn Output code | Control output Power supply Page

¢ 50mm Shaft type

c€ CED PN : Parallel

- NPN open _ 4o
10bit 13bit Binary code collector 1(5 ZI“VESP*.M F-57 to
(1024 division) (8192 division) output lbple : 61
Max. 5%)
S :SSi

Avtonics F—4



E20 Series

Diameter ¢ 20mm Shaft type/Hollow shaft built-in type
Incremental Rotary encoder

mFeatures

®Diameter ¢ 20mm of miniature rotary encoder
®LEasy installation at narrow space

®Small moment of inertia

®Power supply : b5VDC, 12VDC £5%

®Various output types

Please read "Caution for your safety"” in operation E20S SERIES
manual before using. E20HB SERIES
@ Ordering information
[ E20(5] || 2 |-[_ 360 [—[ 3 |—| N | —[ 12 |—-[ R |
[ — [ [ [ [ [
Series Shaft type| Hollow type |Pulse/1Revolution| Output phase Qutput Power supply Cable
) External Inner . R:Rear side
N:NPN Il
Diameter ¢ 20mm, - _ open collector | . 5ypC +5% | outgoing
S:Shaft type 2 ¢2mm 100, 200, 3:ABZ _| output 12 : 12VDC cable type
HB:Hollow shaft [2 : ¢ 2mm|2.5 : ¢ 2.5mm 320, 360 6:A,A, B, B, Z Z|V:Voltage output ' o i
o - o ; . +5% S:Side outgoing
built—in type 3:¢3mm L:Line driver output () cable type

[m]

% Standard : E20S2—|PULSE |-3—N—
E20HB2—|PULSE|-3-N—-12-R

Specifications

¥ Standard : A, B, Z ¥The power of Line
driver is only for 5VDC

12—-R

ltem

Diameter ¢ 20mm shaft/hollow shaft built—in type incremental rotary encoder

Resolution (P/R)

100, 200, 320, 360
(Not indicated pulse and output type is customizable.)

Output phase

A, B, Z phase (Line driver output A, A, B, B, Z, Z phase)

Phase difference of output

Phase difference between A and B 2% * % (T=1cycle of A phase)

NPN open collector output Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
< | Control | Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
-(% ouPULY - driver output » Low = Load current : Max. 20mA, Residual voltage : Max. 0.5VDC
o * High ' Load current : Max. —20mA, Output voltage : Min. 2.5VDC
3 Re?ponse NPN open collector output Max. 1us « Measuring condition
3 (F‘QEZ/ Voltage output Max. 1us > Cable length : 1m,
S| Fall) |Line driver output Max. 0.5us I sink=Max. 20mA
% Max. Response frequency 100kHz
L pPower supply * 5VDC £5% (Ripple P—P : Max. 5%) * 12VDC £5% (Ripple P=P : Max. 5%)
Ll

Current consumption

Max. 60mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)

Insulation resistance

Min. 100MQ(at 500VDC megger between all terminals and case)

Dielectric strength

500VAC 50/60Hz for 1 minute (Between all terminals and case)

Connection

Cable outgoing type (Rear / Side)

gé Starting torque Max. 5gf - em(5X107*N - m)

S § [Moment of inertia Max. 0.5g - cm?(5x10 kg - m?)

é’g Shaft loading Radial : 200gf, Thrust : 200gf

= Z|Max. allowable revolution | (Note1) 6000rpm

Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G

Ambient temperature

—10 to 70C (at non—freezing status), Storage : —20 to 80T

Ambient humidity

35 to 85%RH, Storage : 35 to 90%RH

Protection IP50(IEC standard)

Cable ¢ 3mm, 5P (Line driver output : 8P), Length : 1m, Shield cable
Accessory ¢ 2mm Coupling (Shaft type), Bracket (Hollow shaft built—in type)
Approval C € (Except line driver output)

Unit weight Approx. 35g

# (Note1)Max. allowable revolution = Max. response revolution

[Max. response revolution(rpm)=

Max. response frequency ., 60 sec.]
Resolution

Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.
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Incremental ¢ 20mm Shaft/Hollow shaft built-in Type

m|Control output diagram

NPN open collector output Voltage output Line driver output
Rotary encoder circuitl Load connection Rotary encoder circuit | Load connection Rotary encoder circuit Load connection
R o Y _ L +V
VSource current: b
— v = ' . = '
= : Load E ' Max. 10mA 3 .
e : Output — + e R . + e A phase output +
o O L o Output L o A1
.g | Sink current T- -% T- '% A phase output T-
g £ i d0mA g I 1 5
. \IJOV )y A0V N0\

®The output circuit of A, B, Z phase are the same. (Line driver output is A, A, B, B, Z, 7)

mQutput waveform

®NPN open collector output / Voltage output

— Clockwise(CW)

#CW @ Right turn as from the shaft

®| ine driver output

I ——
A phase E 1.1 | | |
Kphase ::' _|<2_4’| i |
T T ]
e
B phase E E"’| | ! | |_
Bonese |7 | [T | [
b
Z phase T
_ e
Z phase L

—> Clockwise(CW)

m/Connections
®NPN open collector output / Voltage output ®l ine driver output ~ Brown:+V(5VDC +5%)
o B\ackZOUT_A
Brown:+V - Red:OUT A
— (5VDC, 12VDC +5%) — - White:OUT B
® Black:OUT A  Gray:OUT B
White:OUT B ® - Orange:OUT Z
Orange:OUT Z I Yellow:OUT Z
Blue:GND(0V) I Blue:GND(0V)
Shield:F.G L Shield:F.G
mDimensions
HRear side outgoing cable type HSide outgoing cable type (Unit:mm)
5% p-Mx0.4 DP:4 SUUIU I 95 p-Max0.4 DP:4 S0, 20
™ P.C.D 16 X
2z K o I o
e =3 8 B
= ®
! P
Y
[sp}
4 24 3 1M
4 24
M 4
o
S I ; .
© (S5 & i em— -9
E L) -
. v EQ
A
A 92 [ 925 ¢3 8 ®
+0.014 ™
Tolerance +0.004
®Bracket(E20HB) ®Coupling(E20S)
19.2 12.6 99
16 B
7
o o {ﬁ\f fo—
— D (o)}
S 9'
Y 2-¢1.6 4-M2X0.4
]
Autonics F—6



E30S Series

Diameter ¢ 30mm Shaft type Incremental Rotary encoder
mFeatures

®Diameter ¢ 30mm of miniature shaft type rotary encoder
®LEasy installation at narrow space

®Small moment of inertia

®Power supply : 5VDC, 12-24VDC £5%

®Various output types

Please read "Caution for your safety" in operation c €
manual before using.

mOrdering information

E30S 4 | — | 1024 | — - —_ —_
(B _& - [ow] - 3] - [Cn] — [zi] -

I
Series |Shaft diameter|Pulse/1Revolution| Output phase Output Power supply Cable

T:Totem pole output .
) . Blank:Normal type
Diameter . N:NPN open collector |5 :5VDC +5%
30mm Refer to 3:A, B, Z tout ) (%)
, ¢ 4mm luti 6AABB 77 outpu 24:12—-24vDC |\* )
shaft type resolution P B B & £y iVoltage output +59 C:Cable outgoing
L:Line driver output(3%) connector type
%StandardiESOS47737N724 % Standard:A, B, Z  ¥The power of Line driver 3% Cable length:250mm
g . is only for 5VDC
m]Specifications
Item Diameter ¢ 30mm shaft type of incremental rotary encoder
; 100, 200, 360, 500, 1000, 1024, 3000
Resolution(P/R) (Not indicated resolution is customizable.)
Output phase A, B, Z phase (Line driver : A, A, B, B, Z, Z phase)
EE?psft difference of Phase difference between A and B : l * % (T=1cycle of A phase)

* Low # Load current : Max. 30mA, Residual voltage : Max. 0.4VDC

* High = Load current : Max. 10mA,
Output voltage (Power supply 5VDC) : Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC) : Min. (Power supply—3.0) VDC

Totem pole output

ntrol
%it;uci ’c\‘glll\é&gfgutput Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
c Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
’% Line driver output . LQW » Load current : Max. 20mA, Residual voltage : M?:lx. 0.5VDC
o » High ' Load current : Max. —20mA, Output voltage : Min. 2.5VDC
2 Totem pole output Max. 1us
if Re?i?nogse E;\%cotg?gutput Max. 1pus » Measuring condition
'f:j (Rise/  |yortage outout Max. 1xs (5VDC:Output resistance 820%), Caple_lengchZm,
9 Fall) Max. 2us (12—24VDC:Output resistance 4.7k Q) I'sink=Max. 20mA
w Line driver output Max. 0.5us
Max. Response frequency 300kHz
Power supply * 5VDC £5% (Ripple P=P : Max. 5%) *12-24VDC £5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 250mm cable outgoing connector type
El S [Starting torque Max. 20gf - cm (0.002N - m)
S § |Moment of inertia Max. 20g - cm? (2X 107 kg - m?)
é 'é Shaft loading Radial : Max. 2kgf, Thrust : Max. 1kgf
= & [Max. allowable revolution | (xNote1) 5000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G
Ambient temperature —10 to 70C (at non—freezing status), Storage : —25 to 85C
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection IP50(IEC standard)
Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver : ¢ 5mm, 8P)
Accessory ¢ 4mm coupling
Approval C€ (Except for line driver output)
Unit weight Approx. 80g
% (%« Notel) Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) = Max. response frequency % 60 sec.]

Resolution
Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.
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Incremental ¢ 30mm Shaft Type

m|Control output diagram

Totem pole output NPN open collector output Voltage output Line driver output
Rotary encoder circuill Connection Rotary encoder circu\tl Connection |Rotary encoder circuit] Connection |Rotary encoder circuill Connection
— AtV _ — LV — _ AtV — ) AtV
e . & ¢
Inflow current 1 h 1Outflow current
- ‘Max. 30mA - i - R 1 :Max. 10mA -
> > 1 > : >
= ' Output 178 . Output 1718 Output MEE Aphase | T
o O o o O - o O o output
< : #2 || e . -1]< : - |< -
o L Outflow current [} 1 + Inflow current < j ! (o} A phase
= X ax 10mA S X ! :Max. 30mA = y : S output
A0V PN A0V ov
L= Oo—* L —* ¢ L Q L
®Totem pole output type can be used for NPN open collector output type (3 1) or Voltage output type (3%2).
® All output circuits of A, B, Z phase are the same. (Line driver output is for A, A, B, B, Z, Z)
@ OQutput waveform -
®Totem pole output / NPN open collector output / Voltage output ®Line driver output ::;2:’Ver
. T —
< »> H |
%i% A phase | % , % |
> - H 1
: Aphase |~ T
H L
A phase L Cor T T :
-+ = 1478 '
4 8 H ! !
- . e B phase | .4_’] I : I L
phase L B phase H : '
H P Co I ! I [
Z phase L T H ' '
1 LT
o Ter Z phase ' JT—I‘—
< > _ i 5 h
— Clockwise (CW) Z phase T j:"i
3 CW : Right turn as from the shaft » Clockwise(CW)
mConnections
HENormal type HECable outgoing connector type
®Totem pole output / NPN open collector output / Voltage output
Black:OUT A ®Totem pole output / Totem pole output
White:OUT B NPN op/e\;] (lzollector NPN open collector output |  Line driver output
output oltage output
E{ Orange:OUT Z p 9 Put| voltage output
Brown:+V(5VDC, 12—-24VDC +5%) Pin Function Cable [Pin Function Cable
Blue:GND(0V) No color [ No color
) ) Shield:F.G ® OuT A Black @® | OUTA Black
®Line driver output - =
—~ Black:OUT A @ ouT B White @ [ OUTA Red
- Red:OUT A ® OUTZ | Orange | ® +V Brown

]]:g__ White:OUT 8 @ +V | Brown | @ | GND | Blue

[ Gray:0uT 8 ® GND BI ® | OUTB Whi

- Orange:OUT Z > ue ° ite
L Yellow:0OUT Z ® F.G Shield | ® | OUTB Gray

- Brown:+V(5VDC *5%)
- Blue:GND(0V)

@ | OUT Z |[Orange
® | OUTZ | Yellow

- Shield:F.G ®| FG | shied
# Unused wires must be insulated.
#The metal case and shield wire of encoder should be #F.G(Field Ground):It should be grounded separately.
grounded (F.G).
mDimensions
ENormal type 153 285 35 2000 HCable outgoing connector type
4-M3x0.5 DP:5 6 || i < 250
o >
¢ 5, 5P, Shield cable
B (Line driver output:8P)
Thizyl
ol — ————w————% z{————— ——p——— .
S8 AS] L]
®Coupling(E308) # Connector cable is customizable and see G—6 for
613 o specifications.
P48 2.7 2.7
SN el
I 4-M2x0.4 .
N (Unit:mm)
S
N
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E40 Series

Diameter ¢ 40mm Shaft type/Hollow type/Built-in type

Incremental Rotary encoder

m/Features
012-24VDC power supply of line driver

output(Line-up)
®Easy installation at narrow space
®Small moment of inertia

®Power supply : 5VDC, 12-24VDC £5%

®Various output types

Please read "Caution for your safety" in operation
manual before using.

E40S SERIES

q3

5

(]

. . . E40H SERIES E40HB SERIES
mOrdering information
|_E4o[H] || 8 |—[ 5000 |—[ 3 |—[_N ]J—[ 224 |—]
I I I I I

Series Shaft type |Hollow type|Pulse/1Revolution| OQutput phase Output Power supply Cable
S:Shaft type External Inner oA B T:Totem pole output Blank:Normal
H:Hollow type 6:¢6mm o N:NPN open collector |5 :5VDC +5% type

: . . Refer to 3:A, B, Z : )
HB:Hollow 6: ¢ 6mm 8: ¢ 8mm resolution AAEBE output 24:12-24VDC |(%)

built=in 8: ¢ 8mm 10: ¢ 10mm Y22 _|V:Voltage output +59% C:Cable outgoing

type 12:612mm 6:A. A.B. B, Z, 21 ;| ine driver output connector type
s Standard : E40S6—|PULSE|-3—N—-24 3 Standard:A, B, Z % Cable length

E40HB8 |

m/Specifications

:250mm

[PULSE]-3-N-24

Iltem

Diameter ¢ 40mm shaft/hollow shaft/hollow built—in type of incremental rotary encoder

Resolution(P/R)

=1, 2 %5, 10, 12, 15, 20, 23, 25, 30, 35, 40, 45, 50, 60, 75, 100, 120, 150, 192, 200, 240,
250, 256, 300, 360, 400, 500, 512, 600, 800, 1000, 1024, 1200, 1500, 1800, 2000, 2048,
2500, 3000, 3600, 5000 (Not indicated resolution is customizable.)

(Note1)

Output phase A, B, Z phase (Line driver : A, A, B, B, Z, Z phase)
Phase difference of output Phase difference between A and B : % =+ % (T=1cycle of A phase)
* Low = Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output | ¢ High = Load current:Max. 10mA, Output voltage (Power supply 5VDC) :Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC):Min. (Power supply—3.0) VDC
Control E;:\é:tzsgumut Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
75 output Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
o, e S R e e DS
é Response Totem pole output Max. 1us ‘ N
@ time NP‘:\J open Max. 1s * Measuring condition
.S (Rise/ collector output : Caple length : 2m,
5| Fan) |ace outeut Max. 1us I sink = Max. 20mA
@ Line driver output Max. 0.5us
. Max. Response frequency 300kHz
Power supply * 5VDC +5% (Ripple P=P : Max. 5%) *12-24VDC *5% (Ripple P=P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 250mm cable outgoing connector type
K] & | Starting torque Shaft Type : Max. 40gf - cm(0.004N - m), Hole Type : Max. 50gf - cm(0.005N - m)
'gg Moment of inertia Max. 40g - cm? (4 X 10 kg - m?)
é ';:(_3 Shaft loading Radial : Max. 2kgf, Thrust : Max. 1kgf
= @ | Max. allowable revolution (Note2) 5000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G

Ambient temperature

—10 to 70C (at non—freezing status), Storage : —25 to 85T

Ambient humidity

35 to 85%RH, Storage : 35 to 90%RH

Protection IP50 (IEC standard)

Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver output : ¢ 5mm, 8P)

Accessory * Shaft type : ¢ 6mm coupling standard, ¢ 8mm coupling (Sold separately) < Hole type : Bracket
Approval C € (Except for line driver output)

Unit weight Approx. 160g

% (Note1) '«' pulse is only for A, B phase(Line Driver output is for A, A, B, B phase)

% (Note2) Max. allowable revolution = Max. response revolution [Max. response revolution (rom)

Max. response frequency
Resolution

x 60 sec.]

Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.

Avutonics



Incremental ¢ 40mm Shaft/Hollow Shaft/Built-in Type

m|Control output diagram

Totem pole output NPN open collector output Voltage output Line driver output
Rotary encoder circuitl Connection Rotary encoder circuill Connection Rotary encoder circuit| Connection |Rotary encoder circuitl Connection
— . A+v _ — Y — _ ,i\+v — ) A+v
~ N N
Inflow current 1 1Outflow current
- ‘Max. 30mA - - R 1:Max. 10mA -
3 3 3 3
£ ~ Output __+ 2 Output _+ e _+ = A phase __+
(] "\ ~ (o] ~ (o] (] OUtDUt
< L = , = - le -
o L Outflow current o L 1Inflow current < o A phase
= 2 Max. 10mA = 4+ ! ‘Max. 30mA = = ~/ output
Py L0V PN
L © L0 I 3
®Totem pole output type can be used for NPN open collector output type (3% 1) or Voltage output type (3¥2).
® All output circuits of A, B, Z phase are the same. (Line driver output is A, A, B, B, Z, Z)
@Output waveform
®Totem pole output / NPN open collector output / Voltage output ®| ine driver output
T . T .
1,1 i b :
24 AphaseL_|l+l
H —_ H 20 4 :
A phase
A phase p L
L ‘ ‘ ' .
T, T ! T, T !
3‘4 :‘8 | ; 48 '
Y 1 | : B phase . ' |
B phase 1 ! B ' ; :
L ! ! B phase | ! i
H ' ! y ' :
Z phase
P . | T+ % Z phase L | . 1
- > = H ; 2 ;
) Zphase | R
—> Clockwise (CW) l
—_— i
3 CW : Right turn as from the shaft Clockwise(CW)
mConnections
HENormal type HECable outgoing connector type
®Totem pole output / NPN open collector output /
Voltage output ®Totem pole output ®Line driver output
NPN open collector output
Voltage output
[
Black:QUT A
White:OUT B

Orange:0OUT Z
Brown:+V(5VDC, 12—24VDC £5%)

Blue:GND(0V) Totem pole output
Shield:F.G NPN open collector output Line driver output
#Unused wires must be insulated. Voltage output
% The metal case and shield wire of encoder should be grounded (F.G). Pin No | Function|Cable color|Pin No [Function | Cable color
. . O] OUT A Black ® OUT A Black
®Line driver output @ | ouTB | white ® | ouTA Red
® OouT z Orange ® +V Brown
® +V Brown ® GND Blue
&= ® — BIack:OUT_A ® GND Blue ® ouT B White
— Red:OUT A ® F.G Shield ® | ouTs Gray
— WhiteIOUT_B @ ouT z Orange
— Gray:OUT B ® | outZ | Yellow
.~ Orange:OUT Z ® F.G Shield
— Yellow:OUT Z

#F.G (Field Ground) :It should be grounded separately.
— Brown:+V(5VDC *£5%)

— Blue:GND(0V)
— Shield:F.G
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E40 Series

mDimensions
HENormal type (Unit:mm)
®Shaft type 3-M3x0.5 DP:5
3 5 15
10 t
| F _
s E==x1
® | Sy
D v

A Tolerance
¢ 6 -0.01

—0.015

—0.01
¢ 8 —0.02

Cable for normal type
¢ 5mm, 5P (Line Driver output : 8P),
Length:2000, Shield cable

32 8

)

|
i
:

@ 4
[@) I v
32 8
-
[ i Cable for normal type
; t S ¢ 5mm, 5P (Line Driver output : 8P),
e <l € . .
: - Length:2000, Shield cable
[€) P /
@ v
o7 A 96 | 68 [¢10] 912
> Tolerance +8'm5
E40HB B p15 [ ¢17

HECable outgoing connector type
OBracket(E40H, E40HB)
3-M3X0.5DP:5

t=0.2

rRES

_J

4

M3 Bolt mounting hole

P.C.D 46
OCoupling(E40S)
® ¢ 6 Coupling ® %8 Coupling
$15 22 $19 25
¢ Connector cable is customizable and 0.1
- P 2.8 2.8 88 3.4 3.4
see G—6 for specifications. e le—— n -«

i AN [
M & il

4-M3x0.5 4-M4x0.7
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Incremental ¢ 40mm Hollow Shaft/Built-in Type

Diameter  40mm Hollow shaft built-in type
Incremental Rotary encoder

mFeatures

®L.ight plastic body
®LEasy installation at narrow space

®Small moment of inertia
®Power supply : 5VDC, 12-24VDC £5% E

®Various output types

)
Please read "Caution for your safety" in operation H
manual before using.
mOrdering information
[eaoms {8 [ » - o0 ]-[ 3 -~ ]-[ 2 ]-[ _
Series digpnaeftter External material| Pulse/1Revolution Output phase Control output Power supply Cable
Diameter 5 A B T:Totem pole output Blank:Normal type
@ 40mm . Refer to 3 X A’ B 7 N:NPN open collector |5 :5YDC +5%
HB : Hollow | # 8mm Plastic resolution 2 AABE output 24 12—24vVDC | (%)
shaft built—in 6 . A’ K’ B’§ 75 V:Voltage output +5% C:Cable outgoing
type SO P P & S| fLine driver output (%) connector type
# Standard:E40HB8P—|PULSE|-3—-N—-24 #Standard:A, B, Z *The power of Line s Cable length:250mm
driver is only for 5VDC
m]Specifications
Iltem Diameter ¢ 40mm hollow shaft built—in type of incremental rotary encoder
. 1, %2 x5, 10, 12, 15, 20, 23, 25, 30, 35, 40, 45, 50, 60, 75, 100, 120
Note1 , %0, 10, , 10, 20, 23, 25, 30, 39, 40, 40, 50, 60, 75, ) )
Resolution (P/R) (Note1) 125, 150, 192, 200, 240, 250, 256, 300, 360, 400, 500, 512, 600
Output phase A, B, Z phase (Line driver : A, A, B, B, Z, Z phase)
Phase difference of output Phase difference between A and B : % + % (T=1cycle of A phase)
* Low " Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output | « High = Load current:Max. 10mA, Output voltage (Power supply 5VDC) :Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC):Min. (Power supply—3.0) VDC
_ %3?;51' ,c\‘gﬁcizfgutput Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
2 Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
_8 Line d out Low = Load current : Max. 20mA, Residual voltage : Max. 0.5VDC
5 ine driver outpu High = Load current : Max. —20mA, Output voltage : Min. 2.5VDC
[0
o Totem pole output Max. lus
§ Re?ponse NPN open Max. 145 * Measuring condition =
£ (Fl??;g/ collector output s B Cable length : 2m,
8 | g |Voltage output Max. 1ps I sink = Max. 20mA
w Line driver output Max. 0.5us
Max. Response frequency 180kHz
Power supply + 5VDC £5% (Ripple P—P : Max. 5%) +12—24VDC *£5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 200mm cable outgoing connector type
S § | Starting torque Max. 50gf - ¢cm(0.005N - m)
= @ [ Moment of inertia Max. 40g - cm?(4 X 10 “kg - m?)
§“§ Shaft loading Radial : Max. 3kgf, Thrust : Max. 0.5kgf
= 2 [ Max. allowable revolution | (Note2) 3000rpm
Vibration 1.5mm amplitude at frequency of 10 to 556Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G
Ambient temperature —10 to 70C (at non—freezing status), Storage : —25 to 85C
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection IP50(EC standard)
Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver output : ¢ 5mm, 8P)
Accessory Bracket
Unit weight Approx. 130g

% (Note1) '=' pulse is only for A, B phase(Line Driver output is for A, A, B, B phase)

Max. response frequency
Resolution

Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.

% (Note2) Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) = X 60 sec.]

Avutonics F—12




E40HBP Series

m|Control output diagram

Totem pole output NPN open collector output Voltage output Line driver output
Rotary encoder oircuitl Connection Rotary encoder circuitl Connection |Rotary encoder circuit| Connection [Rotary encoder circuit| Connection
! H 1 1
I A ° ] ] ° ATV ] . AV
N N N
Inflow current 1 ! 1 Outflow current
- ‘Max. 30mA - ! - R 1 :Max. 10mA -
S = 1 = E:
g Output 1*18 = 1118 A phase
. o - o o
< ' w2 T || c - c _|e output
5] 1 Outflow current @ 1 1 Inflow current d ] A phase
= ‘Max. 10mA = £ 1 ‘Max. 30mA = = output
A0V A0V A0V
L —* O ® || * O || ® L O
| |
h h h

®Totem pole output type can be used for NPN open collector output type (3 1) or Voltage output type (3¢2).
®All output circuits of A, B, Z phase are the same. (Line driver output is A, A, B, B, Z, Z)

@ Output waveform

®Totem pole output / NPN open collector output / Voltage output

< T »!
‘l+l >
2 4
H
A phase

L '
:l+l
48
h

H
B phase
L 4I |—,—
Z phase
P . T

=—> Clockwise(CW)

#CW : Right turn as from the shaft

I+

I
2

@[ ine driver output

. T .
Hooog :
A phase L_|l+lL] L
V24 :
- H
A phase L II‘ >
1.1 E
y 14 8 '
B phase L | :
p— H |
B phase L : !
Z phase H
L | T+ T
— H ' -2 '
Z phase L <—>|

— Clockwise(CW)

m/Connections
HENormal type

®Totem pole output / NPN open collector output /
Voltage output

Black:OUT A
White:OUT B
Orange:QUT Z

Blue:GND(0V)
Shield:F.G

¥ Unused wires must be insulated.

®| ine driver output

- Black:OUT A

- Red:OUT A

= White:OUT B

- Gray:OUT B

- Orange:OUT Z

- Yellow:OUT Z

- Brown:+V(5VDC £5%)
- Blue:GND(0V)

= Shield:F.G

Brown:+V(5VDC, 12-24VDC £5%)

HECable outgoing connector type

®Totem pole output
NPN open collector output
Voltage output

®Line driver output

Totem pole output
NPN open collector output Line driver output
Voltage output
Pin No [ Function [Cable color | Pin No | Function | Cable color
® OouT A Black ® OouT A Black
® ouT B White ® OUT A Red
® ouT Z Orange ® +V Brown
® +V Brown @ GND Blue
® GND Blue ® ouT B White
® F.G Shield ® | OUTB Gray
@ OuT Z Orange
® ouTz Yellow
® F.G Shield

#F.G(Field Ground):It should be grounded separately .

Autonics



Incremental ¢ 40mm Hollow Shaft/Built-in Type

mDimensions
HENormal type (Unit:mm)
M3 Bolt mounting hole 8 D
P.C.D 45
-
A
==
A
) 2
— _ _ [aV] o
e : o
t
/ N e:cz:lyer
| N
| N A\
E%? Ny
! 50° L=2000

Cable for normal type

¢ 5mm, 5P (Line Driver output : 8P),
Length:2000, Shield cable

HECable outgoing connector type

®Bracket
40 10
18 b;a
0.3
>t

34.6
9
"
[T1
|

* Connector cable is customizable and ‘ '
see G—6 for specifications. M3 Bolt mounting hole

P.C.D 45
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E50S Series

Diameter ¢ 50mm Shaft type Incremental Rotary encoder
mFeatures

012-24VDC power supply of line driver output(Line-up)

®Suitable for measuring angle, position, revolution,
speed, acceleration and distance

®Power supply : 5VDC, 12-24VDC £5%

m/Applications

®Various tooling machinery, packing machine and
general industrial machinery etc.

Please read "Caution for your safety" in operation

manual before using.

€

mOrdering information (Former name : ENB)

N |—| 24

| E50S || 8
I I

5000 | — | 3
I I

Series

Shaft diameter

Pulse/1Revolution

I
Output phase Output Power supply Cable

Blank:Normal type

_ 2:A, B T:Totem pole output C:Cable outgoing
Diameter ‘A.B.Z N:NPN open collector |5 :5VDC +5% | connector type(3)
¢ 50mm, ¢ 8mm Refer to resolution 4'A’ BB output 24:19—24yDC |CR:Rear side outgoing
shaft type A A BB |vivVoltage output 4 5% connector integrated type
6:A,A,B, B, Z Z ° CS:Side outgoing connector

L:Line driver output

integrated type

% Standard:E50S8—|PULSE|—-3—-N—-24

mSpecifications

#Standard:A, B, Z 3 Cable length:250mm

Item

Diameter ¢ 50mm shaft type of incremental rotary encoder

Resolution(P/R)

=1, #2 x5, 10, 12, 15, 20, 23, 25, 30, 35, 40, 45, 50, 60, 75, 100, 120, 125, 150, 192, 200,
(Note1) 240, 250, 256, 300, 360, 400, 500, 512, 600, 800, 1000, 1024, 1200, 1500, 1800, 2000,
2048, 2500, 3000, 3600, 5000, 6000, 8000  (Not indicated resolution is customizable.)

Output phase A, B, Z phase (Line driver : A, A, B, B, Z, Z phase)
Phase difference of output Phase difference between A and B : l =+ % (T=1cycle of A phase)
* Low # Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output| * High = Load current:Max. 10mA, Output voltage (Power supply 5VDC):Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC) :Min. (Power supply—3.0) VDC
c Control ?;ﬁ&g?%umm Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
S output  [Voitage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
S * Low = Load current : Max. 20mA, Residual : Max. 0.5VDC
% Line driver output * High '# Load current : Max. —20mA, Output voltage (Ppwer supply 5VDC)(3 Min. 2.5VDC,
@ Output voltage (Power voltage 12—24VDC) : Min. (Power supply—3.0) VDC
a Totem pole output Max. 1pus
g Re?i?:])gse NPN open Max. 1z ¢ Measuring condition ="
= (Rise/ i:/o\‘ltector output T Cab}e length : 2m,
uij FaII) oltage output ax. lyus I sink = Max. 20mA
Line driver output Max. 0.5us
Max. Response frequency 300kHz
Power supply *«5VDC £5% (Ripple P—P : Max. 5%) <« 12—24VDC *5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 200mm cable outgoing connector type, Connector integrated type (Rear, Side)
S |Starting torque (Note2) Max. 70gf - cm(0.007N - m)/Connector Type : Max. 800gf - cm(0.08N - m)
'é :‘g Moment of inertia Max. 80g - cm? (8 X 10 "kg - m?)/Connector Type : Max. 400gf - cm?(4x107° kg - m?)
§ “g Shaft loading Radial : Max. 10kgf, Thrust : Max. 2.5kgf
= 2 | Max. allowable revolution | (Note3) 5000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 75G

Ambient temperature

—10 to 70C (at non—freezing status), Storage : —25 to 85T

Ambient humidity

35 to 85%RH, Storage : 35 to 90%RH

Protection IP50, Customizable as IP64, Connector integrated type : IP65(IEC standard)
Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver output : ¢ 5mm, 8P)
Accessory ¢ 8mm coupling, bracket

Approval C€ (Except for line driver output)

Unit weight Approx. 275g, Connector integrated type : 180g

# (Note1)'' pulse is only for A, B phase(Line driver output is for A, A, B, B phase).

% (Note2)Lower torque than the rated value, it can be customizable.
% (Note3)Max. allowable revolution = Max. response revolution [Max. response resolution(rpm) =

Max. response frequency
Resolution

X 60 sec.]

F-15
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Incremental ¢ 50mm Shaft Type

m/Control output diagram

Totem pole output NPN open collector output Voltage output Line driver output

Rotaryencodercircuitl Connection Rotaryencodercircuitl Connection |Rotary encoder circuit| Connection [Rotary encoder circuit| Connection
f 1 t 1

— . A, — — Y e AV
hd ; b N
Inflow current #1 H + Outflow current
- ‘Max. 30mA - 1 - R 1 :Max. 10mA -
> 3 ! 3 3
% " Output __+ = = _+ = A phase __+
- o o o
< , #2 ||| < . < e outeut -
(2] L Outflow current < 1 + Inflow current © © A phase
= 4 :Max. 10mA = 4 E ‘Max. 30mA = = output
|
AV AV A
¢ 9 ¢ ¢ \ i
L | L ; L

®Totem pole output type can be used for NPN open collector output type (3 1) or Voltage output type (3¢2).
® All output circuits of A, B, Z phase are the same. (Line driver output is A, A, B, B, Z, Z)

@ Output waveform

®Totem pole output / NPN open collector output / Voltage output ®Line driver output

H :
A phase L
N H
A phase _|<—’,—|
A phase L
L
4
B phase '
B phase

B phase

Z phase H
L

Z phase
‘ T+

-

—> Clockwise(CW) Z phase

r I —mIr— I — T
—

. —> Clockwise(CW)
% CW : Right turn as from the shaft

mConnections
HENormal type ECable outgoing connector/
®Totem pole output / NPN open collector output / Connector integrated type
Voltage output ®Totem pole output ®Line driver output
Black:0UT A \l\/lPllt\l opentcoIJI[ector output
White:OUT B oftage outpu
Orange:0UT Z \
o Brown:+V(5VDC,
12—-24VDC *5%)

Blue:GND(0V)
Shield:F.G

#Unused wires must be insulated. Totem pole output
# The metal and shield cable of encoder should be NPN open collector output Line driver output
grounded (F.G) Voltage output

Pin No [Function [ Cable color|Pin No | Function | Cable color
®Line driver output ® | OUTA | Black ® | ouTa | Black
r Black:OUT A ® OUTB White ® OUTA Red
- Red:OUT A ® ouT Z Orange ® +V Brown
- White:OUT B ® +V Brown @ GND Blue
~ Gray:OUT B ® GND Blue ® | ouTs White
«— Orange:0OUT Z ® F.G Shield ® | ouTB Gray
® - Yellow:OUT Z @ ouT Z Orange
- Brown:+V(5VDC, ® |[outZ | velow
12—24VDC £5%) ® FG Shield
~ Blue:GND(0V) -
L Shield:F.G #F.G(Field Ground) : It should be grounded separately.
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E50S Series

mDimensions
HENormal type

3—M3X0.5 DP:8

HRear side outgoing connector integrated type

3—M3X0.5 DP:8

(Unit:mm)
2000

— A
o
/'Y

a8t -
ol| ¢ 33
Ol o ! e ———
.| m | ®

sy ©

Cable for normal type

¢ 5mm, 5P (Line driver output:8P),
Length:2000, Shield cable
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E50SP Series Incremental ¢ 50mm Shaft Type

Diameter ¢ 50mm Shaft type Incremental Rotary encoder

mFeatures
®[.ight plastic body
®Suitable for measuring angle, position, revolution,
speed, acceleration and sensing distance
®Power supply : 5VDC, 12-24VDC £5%

mApplications

®Various tooling machinery, packing machine and
general industrial machinery etc.

Please read "Caution for your safety" in operation
manual before using.

(F)

mOrdering information (Former name : ENB) ooy
(o] s | _» J-[ w0 J-[3 ]—[ N |—[2 ]-[ _
Series |Shaft diameter|External material |Pulse/1Revolution [Output phase Control output Power supply Cable
2:A, B T:Totem pole output Blank:Normal
Diameter 6: ¢6mm 3:A, B, Z _ |N:NPN open collector |5 :5VDC +5% type
¢ 50mm, 8: ¢8mm Plastic Refer to resolution | 4:A, A, B, B output 24:12-24VDC | (3¢)
shaft type ’ 6:A, A, B, B, |V:Voltage output +5% C:Cable outgoing
z.7 L:Line driver output (%) connector type
#%Standard:E50S8P - [PULSE|-3—N—-24 s Standard ' %The power of Line s Cable length
A B, Z driver is only for 5VDC 1 250mm
mSpecifications
Item Diameter ¢ 50mm shaft type of incremental rotary encoder
Resolution (P/R) (Note1) «1, 2 x5, 10, 12, 15, 20, 23, 25, 30, 35, 40, 45, 50, 60, 75, 100, 120,
esofution ote 125, 150, 192, 200, 240, 250, 256, 300, 360, 400, 500, 512, 600
Output phase A, B, Z phase (Line driver : A, A, B, B, Z, Z phase)
Phase difference of output Phase difference between A and B : T * % (T=1cycle of A phase)
* Low # Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output| * High = Load current:Max. 10mA, Output voltage (Power supply 5VDC):Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC) :Min. (Power supply—3.0)VDC
NPN open . : . .
_ ?)?J?;ruotl collector output Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
S Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
_8 Line driver outout * Low = Load current : Max. 20mA, Residual voltage : Max. 0.5VDC
5 N eroutpu * High = Load current : Max. —20mA, Output voltage : Min. 2.5VDC
[
a Totem pole output Max. 1us
w
5 ReS.DOHSG NPN open Max. 1z * Measuring condition =~
o tlme collector output Cable length @ 2m,
g (E'S”?/ Voltage output Max. 1pus 1 sink = Max. 20mA
k9] a
L Line driver output Max. 0.5us
Max. Response frequency 180kHz
Power supply *« 5VDC £5% (Ripple P—P : Max. 5%) * 12—24VDC 5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 250mm cable outgoing connector type
® § | Starting torque Max. 100gf - cm(0.01N - m)
O = -
S § [Moment of inertia Max. 40g - cm? (4 X 10 "kg - m?)
S “g Shaft loading Radial : Max. 2kgf, Thrust : Max. 1kgf
= 2 | Max. allowable revolution | (Note2) 5000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 75G

—10 to 70C (at non—{freezing status), Storage : —25 to 85C
35 to 85%RH, Storage : 35 to 90%RH

Ambient temperature
Ambient humidity

Protection IP50(IEC standard)

Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver output : ¢ 5mm, 8P)
Accessory ¢ 8mm coupling standard, ¢ 6mm coupling (Customizable), Bracket
Unit weight Approx. 235g

#(Note1)'+' pulse is only for A, B phase(Line Driver output is for A, A, B, B phase)
Max. response frequency

Resolution

% (Note2)Max. allowable revolution = Max. response revolution [Max. response resolution (rpm) % 60 sec.]
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E50SP Series

m/Control output diagram

! Output

Main circuit
Main circuit
Main circuit

| Outflow current Inflow current

Main circuit

Totem pole output NPN open collector output Voltage output Line driver output
Rotary encoder circuitl Connection Rotary encoder circuitl Connection |Rotary encoder circuit| Connection [Rotary encoder circuit| Connection
f 1 t 1
. O, — AT, . AV — AV
% A
Inflow current 1 -Oumow current
‘Max. 30mA d R 1:Max. 10mA

A phase
output

A A R A phase
‘Max. 10|‘wA ‘Max. 30mA output
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®Totem pole output type can be used for NPN open collector output type (3¢1) or Voltage output type (3%2).

®All output circuits of A, B, Z phase are the same. (Line driver output is A, A, B, B, 2,2)
@ Output waveform
®Totem pole output / NPN open collector output / Voltage output ®Line driver output
: T
H
A phase
’ L— 1,1

A ph :
ase
P L

nN

l+
o~

Ronace " T [

| | LT E
: Iil : H :4 * 8 :
H 1 ‘ 1 L— '
B phase _l_,—l_l_ _ H : :
L ; : Bphase ;
Z phase H | ] oo ;
L TiI I Z phase L | T
; 2 ! H \ T+ 5 i
[ S EE——— ] -
— Clockwise(CW) Zphase | e
. =—> Clockwise(CW)
¥ CW : Right turn as from the shaft
mConnections
HENormal type HCable outgoing connector type

®Totem pole output / NPN open collector output /
Voltage output

Black:OUT A

White:OUT B

g[ o Orange:0OUT Z
Brown:+V(5VDC,

12—24VDC *5%)

Blue:GND(0V)
Shield:F.G

% Unused wires must be insulated.

®Line driver output

- Black:OUT A

- Red:OUT A

- White:OUT B

- Gray:OUT B

@) —— Orange:OUT Z

- Yellow:0UT Z

~ Brown:+V(5VDC *5%)
~ Blue:GND(0V)

L Shield:F.G

®Totem pole output
NPN open collector output
Voltage output

®Line driver output

Totem pole output
NPN open collector output
Voltage output

Line driver output

Pin No [Function | Cable color | Pin No | Function [ Cable color

® OUT A Black ® OUT A Black

@ | ouTB White @ | OUTA Red

® ouT Z Orange ® +V Brown

@ +V Brown ® GND Blue

® GND Blue ® OuT B White

® F.G Shield ® | ouTB Gray
@ OuT Z Orange
® | ouTZz Yellow
® F.G Shield

#F.G(Field Ground) : It should be grounded separately.
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Incremental ¢ 50mm Shaft Type

mDimensions
HENormal type

(Unit:mm)

14.5 3 47 20 2000
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: ' E50S8P | #80% | 7.9,
P.C.D 40 -
OConnect the bracket ) S—
H N
o =ifleo-—fH == e %
LH J
) S Cable for normal type
¢ 5mm, 5P (Line driver output:8P),
Length:2000, Shield cable
45

HCable outgoing connector type

20 250 _
~
@77= #Connector cable is customizable and see G—6 for
L specifications.
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E58 S

eries

Diameter ¢ 58mm Shaft type/Hollow type/Bth—m type

Incremental Rotary encoder

mFeatures

®Diameter ¢ 58mm flange type

®Suitable for measuring angle, position, revolution,
speed, acceleration and distance

®Power supply : 5VDC, 12—-24VDC =5%

Please read "Caution for your safety" in operation
manual before using.

mOrdering information

| Esssc | | 10 |- 8000 || 3 | | N |- 24 |-
I I I I I I I
DiamesteepgSBSmm Shaft diameter 1ReP\5]c|>?5t/ion Output phase Output Power supply Cable
SC:Shaft T:Totem pole output Blank:Normal type
Clamping Extermal 10| #10mm 2:A, B N:NPN open C:Cable outgoing
SS:Shaft 6 | ¢6mm Refer t 3A, B, Z collector output 5:5VDC +5% connector type (250mm)
Synchro N Iert‘ ° (Standard) V:Voltage output 24:12—24ypc| CR:Axial connector
H:Hollow resolution 4:A,A B, B L:Line driver output +59% integrated type
HB:Hollow Inner | 12 | ¢ 12mm 6:A,A.B.B.Z.Z (The power of Line driver CSIRadia\ connector
Built—in is only for 5VDC.) integrated type

% Standard:E58SC10—|PULSE| —3—N—-24 xCustomizable model specifications are available.

3 Standard cable for shaft/built—in encoder is
axial connector type cable.
Standard cable for hollow shaft encoder is

ESDGCIflcatIOI‘IS radial connector type cable.
Item Diameter ¢ 58mm incremental rotary encoder
. «1, %2, %5, 10, x12, 15, 20, 23, 25, 30, 35, 40, 45, 50, 60, 75, 100, 120, 125, 150, 192, 200, 240, 250, 256,
Resolution(P/R) (Note1) 51, ‘350,400, 500, 512, 600, 800, 1000, 1024, 1200, 1500, 1800, 2000, 2048, 2500, 3000, 3600, 5000, 6000, 8000
Output phase A, B, Z phase (Line driver output : A, A, B, B, 7, thase)
Phase difference of output Phase difference between A and B phase : %* I (T=1 cycle of A phase)
* Low = Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output * High * Load current : Max. 10mA, Output voltage (Power voltage 5VDC) : Min. (Power voltage—2.0) VDC,
Output voltage (Power voltage 12—24VDC) : Min. (Power voltage—3.0) VDC
NPN open . . . .
_ C;Z?’;Lotl collector output Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
2 Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
© -
8] . : * Low & Load current : Max. 20mA, Residual voltage : Max. 0.5VDC
= Line driver output ’
5 ine driver outpu » High v Load current : Max. —20mA, Output voltage : Min. 2.5VDC
(o)
S | Res— ,T\‘oPt;m pole output
= open (s . s
'8 D{?ﬂ’lze collector output Max. 1us (Cable length:2m, I sink=20mA)
‘g (Rise/ | Voltage output
i | Fa [Line driver output Max. 0.54s (Cable length:2m, I sink=20mA)
Max. Response frequency 300kHz
Power supply * 5VDC £5% (Ripple P—P : Max. 5%) « 2—24VDC £5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC mega for all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (all terminals and case)
Connection Cable outgoing type, Cable outgoing connector type, Connector integrated type (axial, radial)
< S [Starting torque » SC/SS type : Max. 40gf - cm(0.004N - m)  « HB/H type : Max. 90gf - cm (0.009N - m)
g‘% Moment of inertia « SC/SS type : Max. 15g - em?(1.5%10 kg - m*)  « HB/H type : Max. 20g - cm*(2%x10° kg - m’)
(;“5.% Shaft loadi » SC/SS type = Max. Radial : 10kg - f, Thrust : Max. 2.5kg - f
Qg |ohaitloading « HB/H type = Max. Radial : 2kg - f, Thrust : Max. 1kg - f
= & [Max. allowable revolution|(Note2) 5000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for one minute cycle) in each of X, Y, Z directions for 2 hours
Shock Max. 75G
Ambient temperature —10 to 70C (at non—freezing status), Storage : —25 to 85T

Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH

Protection IP50 (IEC standard)

Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver output : ¢ 5mm, 8P)

Accessory ¢ 10mm (SC type)/ ¢ 6mm (SS type) coupling, Fixing bracket

Approval C€ (Except Line driver output)

Unit weight *« SC—CS/CR type:Approx. 230g, SS—CS/CR type:Approx. 205g, HB—CS/CR type:Approx. 200g

* SC type:Approx. 310g, SS type:Approx. 285g, HB type:Approx. 270g, H type:Approx. 270g

#(Note1) 1,2, 512 P/R output A and B phase only.(But Line driver output :

# (Note2) Max. allowable revolution = Max. response revolution

A, A, B, B phase) [In case of hollow shaft type, 6000, 8000 P/R excluded]
Max. response frequency %60 1
Resolution sec.

[Max. response revolution(rpm)

Please select the resolution to make max. revolution lower than max. allowable revolution.
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Incremental ¢ 58mm Shaft/Hollow Shaft/Built-in Type

m/Control output diagram

Totem pole output NPN open collector output Voltage output Line driver output
Rotary encoder circuitl Connection Rotary encoder circuitl Connection Rotary encoder circuit| Connection |Rotary encoder circuit| Connection
— . P ' — . = — .
¢ ¢ < ¢
Inflow current 1 : 1 Outflow current
= ‘Max. 30mA - i - R 1 :Max. 10mA -
> > ! 3 3
= " Output __+ = . = _+ = A phase __+
< : w27 || < < e outeut T
c 1 Outflow current © 1 v Inflow current © ] A ph
= A ‘Max. 10mA = X | :Max. 30mA = = oot
OV AoV A0V
I ~ - L - N L] - L
®Totem pole output type can be used for NPN open collector output type (1) or Voltage output type (%2).
®All output circuits of A, B, Z phase are the same. (Line driver output is A, A BB, Z 7)
(3]
Rotary
@ Output waveform encoder
®Totem pole output / NPN open collector output / Voltage output ®Line driver output
1 T .
A phase : I I
L— 1.7 .
- H 2%
A phase _‘<—>
A phase Lo :
TeL .
48 ]
B phase A :
Pnase | — :
B phase = H—
B phase L ' '
Z phase H H . !
L T I Z phase L | T
! Tty ; \ TS i
e Clockwisa(GW Zohase | F————
—> Clockwise(CW) Zphase |
. =—> Clockwise(CW)
¥ CW : Right turn as from the shaft
mConnections
ENormal type ECable outgoing connector/
®Totem pole output / NPN open collector output / Connector integrated type
Voltage output ®Totem pole output ®Line driver output
Black:OUT A NPN open collector output

White:OUT B
Orange:0OUT Z
Brown:+V(5VDC,

12—24VDC *5%)
Blue:GND(0V)
Shield:F.G

#Unused wires must be insulated. Totem pole output
% The metal and shield cable of encoder should be NPN open collector output Line driver output
grounded (F.G) Voltage output

Voltage output

Pin No [Function [ Cable color|Pin No | Function | Cable color

®Line driver output @ | OUTA | Black ® | outa | Black
r Black:OUT A @ ouT B White ® OUT A Red
- Red:OUT A ® ouT Z Orange ® +V Brown
= White:OUT B ® +V Brown ® GND Blue
- Gray:OUT B ® GND Blue ® | outs White
— Orange:OUT Z ® F.G Shield ® | ouTB Gray
- Yellow:OUT Z @ | ouTz | Orange
- Brown:+V(5VDC *5%) ® |outz | Yellow
~ Blue:GND(0V) ® F.G Shield
— Shield:F.G

#F.G (Field Ground) : It should be grounded separately.
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E58 Series

mDimensions
. Unit:mm
EShaft clamping type ( )
_ 20 10 49.5 9.5
3-3 13.5
3—M3x0.5 DP:6
% Bracket:®
g" 7Y
\ oY
— A
os 18 N
88| 832 3V
8| 7 ‘g’i | q= v
ASS
3l = il
EEE——
20 10 495 20
3—-3 1f._5'
#Bracket:® (%) M
; L
o< (V]
B [a\]
3| =% $$¢ ® —} l
sl Q| © 1 |
e s (%)
I __—/
3—M4x0.7 DP:6
HMShaft synchro type 104 195 9.5
3-3 13.5
3—M3x0.5 DP:6
#Bracket:®@
= H mw
" . .\ 2
22 9 N
g| oo < ® il
o B3| © =l o
s ® j=
10 4 49.5 20 _
3-3 10.5
[
#*Bracket: @ I (%) T
] =
3
@ = = © Hi=y
s = (%)
J
# (%) Cable for normal type

¢ 5mm, 5P (Line driver output:8P),
Length:2000, Shield cable

s Connector cable is customizable and
see G—6 for specifications.

== =
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Incremental ¢ 58mm Shaft/Hollow Shaft/Built-in Type

mDimensions
EHollow type 6 49.5 (Unit:mm)
3-3 10.5
3—M3x0.5 DP:6
¥ Bracket:® | (%)
Al
A = N
B = 3?1 11 A—— j
el - %
—— # (%)
Cable for normal type
.
a @ 5mm, 5P (Line driver output:8P),
3—M4x0.7 DP:6 Length:2000, Shield cable
()
Rotary
HHollow built-in type 6 49.5 9.5 encoder
3-3 13.5

3—M3x0.5 DP:6

% Bracket:®

I ] 1L 77/’ 777777

$58
p17.
+0.024
+0.0(
<]
[C]
71
| 22 9.5
>

912

#*Bracket:® m

® 58
617,
+0.024]
+0.006]
[—>
@
\T/
i
i a
| )
i
|
7
*
x4 o0

—_

912

24
®Bracket
%SC type:® %SS type:®@ %HB/H type:®
4-M3 BEH| % 2-M4 Bolt .
mounting hole [N -
: { = L‘w‘_ mounting hole 5 M3 Bolt 6
,m,%,&ﬂg = mounting hole
8 | ¢ 8] {—t Y o
50 © N o
65 : O
. e 12
¥ 36 24
o/ "\o{
S :
o o
% S o ofo
I 1 1 @i: [ap) BTe)
45
® ¢ 10 Coupling(E5S8SC10 Series) ® ¢ 8 Coupling(E58SS6 Series)
25 $19 25
3.4 3.4 3.4 3.4
34 <
76»%5%7 7€>%E%7
4-M4x0.7 4-M4x0.7
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E60H Series

Diameter ¢ 60mm Hollow shaft type

mFeatures

®Diameter ¢ 60mm, Inner diameter of shaft ¢ 20mm
®LEasy installation at narrow space
®Suitable for measuring angle, position, revolution, speed,

acceleration and distance

®Power supply : 5VDC, 12-24VDC £5%

®Various output types

Incremental Rotary encoder

Please read "Caution for your safety" in operation

manual before using.

mOrdering information

[ E6OH || 20 |-[ 8192 |- | - N |=[ 24 |-
I I I I I I
Series | Shaft diameter|Pulse/1Revolution| Output phase Output Power supply Cable
. Blank:Normal type
T: Tot | tput
Diameter 3:AB 7 . otem pole outpu 5 1 5VDC £5%
#60mm, 100, 1024, » B N : NPN open collector output o4 - 1o—pavDe| ()
hollow shaft $20mm 5000, 8192 6:A A B, B,z 7|V Voltage output - 5% C:Cable outgoing
type L : Line driver output(3) o connector type

#Standard : EBOH20—[PULSE]-3—-N—-24

% The power of Line driver is 3 Cable length

only for 5VDC :250mm
mSpecifactions
Item Diameter ¢ 60mm hollow shaft type of incremental rotary encoder
Resolution(P/R) (Note1) 100, 1024, 5000, 8192
Output phase A, B, Z phase (Line driver output A, A, B, B, Z, Z phase)
Phase difference of output Phase difference between A and B : % * % (T=1cycle of A phase)
* Low = Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output| * High = Load current:Max. 10mA, Output voltage (Power supply 5VDC) :Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC) :Min. (Power supply—3.0) VDC
Control Scf’l{\(la(?t?)?r;utput Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
s output Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
§ } i . LQW = Load current : Max. 30mA, Residual voltage : Max. 0.4VDC )
= Line driver output |« High = Load current : Max. 10mA, Output voltage (Power voltage 5VDC) : Min. (Power voltage—2.0) VDC,
8 Output voltage (Power voltage 12—24VDC) : Min. (Power voltage—3.0) VDC
) Totem pole output Max. 1us
8 |Response[NPN open Vas. 1 « Measuring condition
5 time |collector output = Cable length : 2m,
e (E;S/ Voltage output Max. 1ss I sink = Max. 20mA
Line driver output Max. 0.5us
Max. Response frequency 300kHz
Power supply * 5VDC 5% (Ripple P—P:Max. 5%) *12-24VDC £5% (Ripple P—P:Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 250mm cable outgoing connector type
‘_g é Starting torque Max. 150gf - cm(0.015N - m)
©g Moment of inertia Max. 110g - cm®*(11x10° kg - m?)
S 5| Shaft loading Radial : 5kgf, Thrust : 2.5kgf
= 2| Max. allowable revolution (Note2) 6000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 100G

Ambient temperature

—10 to 70C (at non—freezing status), Storage : —25 to 85C

Ambient humidity

35 to 85%RH, Storage : 35 to 90%RH

Protection IP50(IEC standard)

Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver output : ¢ 5mm, 8P)
Accessory Bracket

Unit weight Approx. 300g

# (Note1)Not indicated type is customizable.
% (Note2)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) =

Max. response frequency

X
Resolution 60 sec.]

Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.
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Incremental ¢ 60mm Hollow Shaft Type

mControl output diagram

Totem pole output NPN open collector output Voltage output Line driver output
Rotary encoder circuitl Connection Rotary encoder circuitl Connection Rotary encoder circuit| Connection |Rotary encoder circuit| Connection
f 1 t 1

Inflow current
‘Max. 30mA

ov

1 outflow current
‘Max. 10mA

|
AV N
9 9

A phase
output

. AV, ] A . AV . A
& ¢ Ny ¢
Inflow current #1 ' + Outflow current
= ‘Max. 30mA - 1 Load - R 1 :Max. 10mA =
3 =) ! 5 ' =
% Output IR A Output 171 MEE Aphase | T
- o - o o
< %0 c . c - output
© T I © ©
= = ! = =
\

®Totem pole output type can be used for NPN open collector output type (3 1) or Voltage output type (%2).
®All output circuits of A, B, Z phase are the same. (Line driver output is A, A, B, B, Z, Z)

@ Output waveform

®Totem pole output / NPN open collector output ®Line driver output
/ Voltage output T

’
A ph _]
phase T

A phase

|

A phase

H
:
T

i H
i B phase N—.,—|
; : : P LO0—
B phase ; } _ H ;
L i B phase :
H ‘ Ho o
Z phase Z phase
I T+ L [ P O .

' 2 ] ' T+ — '

—> Clockwise(CW) Z phase LD‘:,i

3 CW : Right turn as from the shaft — Clockwise(CW)

mConnections
ENormal type HECable outgoing connector type
®Totem pole output / NPN open collector output / eTotem pole output eline driver output
Voltage output NPN open collector output
Voltage output
J pnane
O
| Black:OQUT A
M |e White:OUT B
Orange:0OUT Z
Brown:+V(5VDC, 12—-24VDC +5%) Totem pole output
Blue:GND(0V) \l\/lgli\la;)s%nufpﬂector output Line driver output
Shield:F.G Pin No|Function |Cable color | Pin No | Function |Cable color
#Unused wires must be insulated. - -
% The metal case and shield cable of encoder should be @© OUT A Black @ OuT A Black
grounded (F.G). @ ouT B White @ OUT A Red
@[ ine driver output ® OuT Z Orange ® +V Brown
@ +V Brown ® GND Blue
U r BIackZOUT_A ® GND Blue ® ouT B White
M - Red:OUT A ® F.G Shield ® | outB Gray
o - White:OUT B @ ouT Z Orange
L - Gray:OUT B ® | outZ | Yellow
e ~ Orange:OUT Z ® F.G Shield
- Yellow:OUT Z #F.G(Field Ground) : It should be grounded separately
- Brown:+V(5VDC £5%) ' ’
~ Blue:GND(0V)
- Shield:F.G
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E60H Series

mDimension
BENormal type 45

M3 Bolt ‘12
mounting hole ‘(_3’

A

Yy

=
1 (=

0.021
0.005

80.5
69
\
$ 60
\
Il
¥
$20 2%
$30

=D

Cable for normal type

¢ 5mm, 5P (Line driver output:8P),
Length:2000m, Shield cable

BCable outgoing connector type
®Bracket

2—-M3 Bolt
mounting hole

Y

16.2

# Connector cable is customizable and see G—6 for specifications.

(Unit:mm)
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E68S Series Incremental ¢ 68mm Shaft Type

Diameter ¢ 68mm Shaft type Incremental Rotary encoder

mFeatures

®Diameter ¢ 68mm, shaft diameter ¢ 15mm

®High speed response frequency : 180kHz

®(Connector type

®Suitable for tooling machinery

®Protection structure IP64 (Partial waterproof, Oil proof)
®[ligh shaft loading capabilities (Allowable load weight is 10kgf)

Please read "Caution for your safety" in operation
manual before using.

(F)

@ Ordering information Rotary
|  Esess || 15 H 1024 H 6 H L H 5
[ [ [ [ [
Series Shaft diameter | Pulse/1Revolution Output phase Output Power supply
Diameter ¢ 68mm., | 4450, 1024 6:A A B B 27 |L:Linedrveroutput| 5VDC 5%
shaft type
mSpecifications
Item Diameter ¢ 68mm shaft type of incremental rotary encoder
Resolution (P/R) (Note1) 1024
Output phase A, A, B, B, Z, Z pahse
Phase difference of output Phase difference between A and B : % + % (T=1cycle of A phase)
.. T T . T
S |Output Duty ratio * A, B phase Duty ratio : > * s * Z phase Duty ratio : T £ T
'(%
2 Control outout * Low = Load current : Max. 20mA, Residual voltage : Max. 0.5VDC
° P « High = Load current : Max. —20mA, Output voltage : Min. 2.5VDC
o
» | Response time(Rise/Fall) Max. 0.5us (Cable : 1m, I sink = 20mA)
®©
2 [Power supply 5VDC *+ 5% (Ripple P—P : Max. 5%)
(®)
&’ Max. Response frequency 180kHz
Current consumption Max. 50mA
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Connector type (MS3102A20—-29P)
T § |Starting torque 1.5kgf - em (Max. 0.15N - m)
c ®©
£ & [shatt loading Radial : 20kgf, Thrust : 10kgf
= 2 [Max. allowable revolution | (Note2) 6,500rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G
Ambient temperature —10 to 70T (at non—{freezing status), Storage : —25 to 85T
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection P64 (IEC standard)
Unit weight Approx. 550g

% (Note1)Not indicated type is customizable.

. . . . Max. response frequency
% (Note2)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) =

- X .
Resolution 60 sec.]
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E68S Series

m|Control output diagram

Rotary encoder circuit Connection
I AV
N\
|
I
= I
=]
© [\ ' +
) Q A phase output = 5VDC =5%
c _
HamP e
= A phase output
I
A OV
— \
wn : ¥ All output circuits of A, K, B, E, Z, 7 phase are the same.
@ Output waveform m/Connections
Pin No.|Cable color|Pin No.|Cable color
. T .
u " > A A phase K ov
A phase
L — X B Z phase L NC
3 b T/ T8 !
A phase L ‘ ‘ C B phase M oV
1T/4 /8 | D NC N A phase
B phase : . —
L 0 : E 5VDC P Z phase
= H — ¥
B phase ' | —
L ; ; F NC R B phase
oo ' G NC S NC
Z phase
- —— H 5VDC T [Shield(F.G)
Z phase H T
race T o S e | — | =
#N.C : Not Connected.

% CW @ Right turn as from the shaft #Terminals E and H, K and M are connected
internally.
% Cable sold separately.

mDimensions 67.5 MS3102A 20—29
O S EEE—— ]

—————
szl s
gl 8
bl i
o v iy Se— ) [
w| —y
eS| s

33 90

®Shaft dimension

3% 17.5

+0.03

5 oo
7

(Unit:mm)
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Incremental ¢ 80mm Hollow Shaft Type

Diameter ¢ 80mm Hollow shaft type Incremental Rotary encoder
mFeatures

®Diameter ¢ 80mm, Inner diameter of shaft
¢ 30mm, ¢ 32mm (Customizable)
®Allows to install directly at motor or machinery without coupling
®Power supply : B5VDC, 12-24VDC £5%
®Various output types

Please read "Caution for your safety" in operation
manual before using.

mOrdering information

| ESOH || 30 |-[ 3200 |-] 3 | - | N |- 24 |-
I I I I I I
Series | Shaft diameter|Pulse/1Revolution| Output phase Output Power supply Cable
; : Blank:Normal type
Sﬁlg[)nrstr:,r ¢ 30mm 60, 100, 360, 500, 3:A B, Z 1l\—l l: Tl\loPtT\lmosgllec%\JIt:;gr output 24:_51\/55321\55’(: (%) ’
hollow shaft $32mm 512, 1024, 3200 6:A,A BB Z7Z|Y Voltage output : e C:Cable outgoing
type L : Line driver output(3) connector type
= Shaft inner diameter ¢ 32mm is customizable. *#The power of Line driver is #Cable length
only for 5VDC :250mm
mSpecifications
Item Diameter ¢ 80mm hollow shaft type of incremental rotary encoder
Resolution(P/R) (Note1) 60, 100, 360, 500, 512, 1024, 3200
Output phase A, B, Z phase (Line driver output A, X, B,TB, z,i phase)
Phase difference of output Phase difference between A and B : % + % (T=1cycle of A phase)
* Low = Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output| ¢ High = Load current:Max. 10mA, Output voltage (Power supply 5VDC) :Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC) :Min. (Power supply—3.0) VDC
Control |NPN open Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
- output |collector output
2 Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
g Line driver output . ng = Load current I' Max. 20mA, Residual voltage I. )’lé'lX. 0.5VDC
9 « High = Load current : Max. —20mA, Output voltage : Min. 2.5VDC
) Totem pole output Max. 1us
S Re?itr);)ense NPN open Max. 1z « Measuring condition
% (Rise/ collector output > Cable length : 2m,
L | Fan [Voltage output Max. 1ps I sink = Max. 20mA
Line driver output Max. 0.5us
Max. Response frequency 200kHz
Power supply * 5VDC +5% (Ripple P—P:Max. 5%) * 12-24VDC *5% (Ripple P—P:Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output:Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 250mm cable outgoing connector type
< S | Starting torque Max. 200gf - ¢cm(0.02N - m)
§ E Moment of inertia Max. 800g - cm? (8 X10 ° kg - m?)
'S G | Shaft loading Radial : 5kgf, Thrust : 2.5kgf
s § Max. allowable revolution (Note2) 3600rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 75G
Ambient temperature —10 to 70C (at non—{freezing status), Storage : —25 to 85C
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection IP50(IEC standard)
Cable ¢ 5mm, 5P, Length : 2m, Shield cable (Line driver output : ¢ 5mm, 8P)
Accessory Spring bracket
Unit weight Approx. 560g
Approval C€ (Except for line driver output)
#(Note1)Not indicated type is customizable. Max. response frequency
3% (Note2)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) = X 60 sec.]

Resolution
Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.
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E8SOH Series

mControl output diagram

Totem pole output

NPN open collector output

Voltage output

Line driver output

Rotary encoder circuitl Connection

Rotary encoder circuit | Connection
1

Rotary encoder circuit| Connection

Rotary encoder circuit| Connection

— . AP — . A — A
~ ; b N
Inflow current 1 | 10utflow current
- ‘Max. 30mA — 1 - R 1:Max. 10mA -
3 +||3 : 3 : +] 13
% Output 1 = O = N = A phase
- o o o
< , #2 < ' < S RES outeut
S 4 Outflow current © v Inflow current © © A phase
= ‘Max. 10mA = | :Max. 30mA = = output
X |
OV PN ov
® O ® * O ®

®Totem pole output type can be used for NPN open collector output type (3 1) or Voltage output type (3%2).

®All output circuits of A, B, Z phase are the same. (Line driver output is A, A, B, B, Z, 7)

@ Qutput waveform

®Totem pole output / NPN open collector output

/ Voltage output

A phase

B phase

®Line driver output

A phase

|

— I
N
~

A phase

B phase

ﬂ

B phase

I — I

H
Z phase Z phase J—
- T L= e
—> Clockwise(CW) Z phase .
#CW : Right turn as from the shaft — Clockwise (CW)
mConnections

BENormal type

®Totem pole output / NPN open collector output

/ Voltage output

~

®line driver output

® @
r Black:OUT A
r Black:OUT A -Red:OUT A
g - White:OUT B - White:OUT B
~Orange:OUT Z - Gray:OUT B
- Orange:QUT Z
‘BFOWI’]:+V(5VDC, 12—-24VDC £5%) - Yellow:OUT Z
~Blue:0V -Brown:+V(5VDC)
- Shield:F.G - Blue:0V
~ Shield:F.G
¥ Unused wires must be insulated.
# The metal case and shield cable should be grounded (F.G).
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Incremental ¢ 80mm Hollow Shaft Type

mConnection
HECable outgoing connector type

)
Totem pole output / NPN open collector output Totem pole output

/ Voltage output NPN open collector output Line driver output
> Voltage output

Pin No [ Function | Cable color [ Pin No | Function| Cable color

® OuT A Black ® OUT A Black
@ ouT B White ® OUT A Red
® ouT Z Orange ® +V Brown
® +V Brown ® GND Blue
® GND Blue ® ouT B White
® F.G Shield ® | OUTB Gray

@ ouT Z Orange
® ouT Z Yellow
© F.G Shield

#F.G(Field Ground) : It should be grounded separately.

mDimensions
ENormal type ,
04 (Unit:mm)
®Inner diameter of shaft(Standard)
. M3 Bolt 12
8z " mounting hole
< ‘ 25 # 4
SEERAN > :

30
~

®Inner diameter of shaft(Customizable) —- -

31.8154 /‘\

88.5
100
¢80

I

\

|

|
P

[

i
> = \N|
,/ r w v X
33.8 100 30° ‘
/ .
>
Cable for normal type 445
@ 5mm, 5P (Line driver output:8P), < >
Length:2000m, Shield cable

HCable outgoing connector type

®Bracket
24
M3 Bolt 12 6
mounting hole | 15°

9],
0.0

# Connector cable is customizable and see G—6 for specifications.
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E100H Series

Diameter ¢ 100mm Hollow shaft type Incremental Rotary encoder

mFeatures

®(Great environmental resistance

®High stability of output
®Exclusive for Elevator

manual before using.

Please read "Caution for your safety" in operation c E

mOrdering information

[E100H || 35 | —[ 10000 |—| 6 | =1 N | = | 5
I I I I I I
Series | Shaft diameter | Pulse/1Revolution Output phase Output Power supply
. T : Totem pole output
Diameter .
#100mm i 1501224 3:A,B,Z _ _ N .Cl)\luljglu(t)pen collector | 5 .5ypc +5%
@ 35mm 6:A,A,B,B,Z Z 24:12—-24VDC £5%
hollow shaft 10000 V : Voltage output 4:1 4VDC £5%
type L : Line driver output(3%)
% The power of Line driver
is only for 5VDC
mSpecifications
Item Diameter ¢ 100mm hollow shaft type of incremental rotary encoder
Resolution (P/R) (Note1) 512, 1024, 10000
Output phase A, B, Z phase (Line driver output A, A, B,B, 7,7 phase)
T T
Phase difference of output Phase difference between A and B : T + ry (T=1cycle of A phase)
* Low & Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output | » High = Load current:Max. 10mA, Output voltage (Power supply 5VDC) :Min. (Power supply—2.0) VDC,
Output voltage (Power supply 12—24VDC) :Min. (Power supply—3.0) VDC
Control [NPN open i T . JUI
output | collector output Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
_g Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
g : : * Low = Load current : Max. 20mA, Residual voltage : Max. 0.5VDC
o )
% Line driver output * High = Load current : Max. —20mA, Output voltage : Min. 2.5VDC
§ Totem pole output Max. 1pus
E Rezsi?noense NPl{\l Otpen tout Max. 1ps * Measuring condition
35 (Rise/ collector outpu > Cable length : 2m,
5 Fall) Voltage output Max. 1us I sink = Max. 20mA
Line driver output Max. 0.5us
Max. Response frequency 300kHz
Power supply * 5VDC *=5% (Ripple P—P : Max. 5%) *12-24VDC £5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Connector type
E _g Starting torque Max. 300gf - cm(0.03N - m)
€ T |Moment of inertia Max. 800g - cm? (8 X107 kg - m? )
S 5 | Shaft loading Radial : 5kgf, Thrust : 2.5kgf
D O
= 2|Max. allowable revolution (Note2) 3600rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 756G

Ambient temperature

—10 to 70T (at non—freezing status), Storage : —25 to 85C

Ambient humidity

35 to 85%RH, Storage : 35 to 90%RH

Protection IP50(IEC standard)

Cable ¢ 5mm, 5P, Length @ 5m, Shield cable (Line driver output : ¢ 6mm, 8P)
Accessory Spring bracket 2EA

Approval CE€ (Except for line driver output)

Unit weight Approx. 1200g

% (xNote1)Not indicated type is customizable.

% (kNote2)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) =

Max. response frequency
Resolution

x 60 sec.]

Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.
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Incremental ¢ 100mm Hollow Shaft Type

m|Control output diagram

Totem pole output NPN open collector output Voltage output Line driver output
Rotary encoder circuitl Connection Rotary encoder circu\tl Connection |Rotary encoder circuitl Connection |Rotary encoder circuit| Connection
f ; 1 1
R A, — Y . AV . A
N ; N hd
Inflow current 1 | 1Outflow current '
- ‘Max. 30mA - 1 - R 1:Max. 10mA - .
3 . +113 | 3 : + |3 : +
= Output = = = A phase
[$] - o o - (8] -
< #2 < = -l outpt -
g L Outflow current © 1 + Inflow current © © A phase
= ‘Max. 10mA = | :Max. 30mA = = ~ output
| |
A0V A0V A0V
L —* O ¢ || ® O L | ¢ L] pa \fj

®Totem pole output type can be used for NPN open collector output type (3 1) or Voltage output type (3%2).

®All output circuits of A, B, Z phase are same. (Line driver output is A, A, B, B, Z, 7)

m/Connections

®Totem pole output / NPN open collector output ®Line driver output
/ Voltage output

Pin No. | Function | Cable color Pin No.| Function | Cable color

O +V Brown @® +V Brown

@@ ® GND Blue @ GND Blue
® ® 6 ® OUT A Black ® OUTé Black
@ OuUT B White O] OuUT A Red

99 ® OouT zZ Orange ® F.G Shield
SCN-16-7P ® F.G Shield ® ouT E White
@ N.C N.C SCN—-20—-10P @ OouT B Gray

® ouT Z Orange
® ouTZ Yellow
W) N.C N.C

#N.C(Not Connected)

*#Unused wires must be insulated.
3% The metal case and shield cable should be grounded (F.G).

@ Output waveform

®Totem pole output / NPN open collector output ®Line driver output
/ Voltage output

H
A phase
L

H L
A phase T T
L : .,
473

H
B phase _ H
L B phase
H
Z phase L l

' T+ = '

_ 2
—> Clockwise(CW) L

=—> Clockwise(CW)

-

B phase 'E _:l L_[ |

Z phase
L

#CW : Right turn as from the shaft
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E100H Series

mDimensions .
(Unit:mm)
A
A
L \ A ¢35:004g
ﬂ, 0.02
A
o To) [To) pided
+-—4-——F = Q8 - ©
ASY A A [oe]
™
Y
I 10350
ﬂ ) 4 o e
1 Y
< 67 =
6/ 695
OConnector cable
®Totem pole output / NPN open collector output / Voltage output
S ry
® [0) [ee) —
D | ==
olo —
’ 36.5 | $5, 5P, Length:2000 J

®Line driver output

41 ¢ 6, 8P, Length:2000

% 10m connector cable is customizable.
% Cable outgoing type is customizable.

®Bracket
~ 78.5
8 M6 Bolt mounting hole
i
N Y
. /
\$ J ©
16
w
2
o
T
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ENA Series Incremental Side-Mounting Type

Side-mounting Shaft type Incremental Rotary encoder

mFeatures

®Strong die cast structure against external impact
®Convenient structure for direct mounting on the frame
®(Connector type

®Power supply : 5VDC, 12—-24VDC £5%

Please read "Caution for your safety" in operation
manual before using.

mOrdering information

I ENA__ || 5000 |- 2 [—| N | — | 24
I I
Series Pulse/1Revolution Output phase Output Power supply
Shaft type to b? ) T : Totem pole output
mounted at the side Refer to resolution 21AB N : NPN open collector output | © ° 5YPC £5%
(External diameter of 3:A,B,Z V : Voltage output 24 1 12-24VDC *+5%
shaft : ¢ 10mm)
#Standard | ENA-C_1-2-N-24 #Standard © A, B
mSpecifications
Item Shaft type of encoder to be mounted at the side(Incremental)
=1, x2, 5,10, *12, 15, 20, 23, 25, 30, 35, 40, 45, 50, 60, 75, 100, 120, 150,
Resolution(P/R) (xNotel) 192, 200, 240, 250, 256, 300, 360, 400, 500, 512, 600, 800, 1000, 1024, 1200,
1500, 1800, 2000, 2048, 2500. 3000, 3600, 5000
Output phase A, B phase (Option : A, B, Z phase)
Phase difference of output Phase difference between A and B : % + % (T=1cycle of A phase)
* Low = Load current:Max. 30mA, Residual voltage : Max. 0.4VDC
Totem pole output « High *= Load current:Max. 10mA, Output voltage (Power supply 5VDC) :Min. (Power supply—2.0) VDC,
Control Output voltage (Power supply 12—24VDC):Min. (Power supply—3.0) VDC
,§ output NPN open collector output Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
:_5 Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
g Rei?ﬁgse Totem pole output Max. lus + Measuring condition
TU; (Rise/ NPN open collector output Max. 1us Caple length @ 2m,
2 Fall) Voltage output Max. 1us I sink = Max. 20mA
;‘3 Max. Response frequency 300kHz
* [power supply *« 5VDC £5% (Ripple P—P : Max. 5%) *12—24VDC *£5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Connector type
s é Starting torque Max. 70gf - cm(0.007N - m)
< § [Moment of inertia Max. 80g - cm®(8 X 10 kg - m?)
5 G | Shaft loading Radial : 10kgf, Thrust : 2.5kgf
= § Max. allowable revolution (xNote2) 5000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 75G
Ambient temperature —10 to 70°C (at non—freezing status), Storage : —25 to 85C
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection IP50(IEC standard)
Cable ¢ 5mm, 5P, Length : 2m, Shield cable
Accessory # 10mm coupling
Approval C € (Except for line driver output)
Unit weight Approx. 345g

% (xNotel) ' pulse is only for A, B phase

) . ) Max. response frequenc
# (xNote2) Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) = p g y

Resolution
Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.

x 60 sec.]

Avutonics F-36



ENA Series

m/Control output diagram

Totem pole output NPN open collector output Voltage output
Rotary encoder circuit | Connection Rotary encoder circuit| Connection Rotary encoder circuit Connection
— . o s s
N ] /\+V ° ] - ~ 1V
' 1 hd hd
Inflow current ' + Outflow current
= ‘Max. 30mA E@ _ ! ~ R | ‘Max. 10mA
5 : + E ' 3 : +
= 1 Output L e Output °
] —— O—m— - S O S o O —
5 ; 2T 3 L nfl t 5 : -
[ ! nriow curren !
= | Outflow current = X , : = :
X Max 10mA Eazl ' Max. 30mA '
: oY o
a4 - hd L N
— hd o : :
®The output circuits of A, B phase(Option : A, B, Z phase) are the same.
®Totem pole output can be used for NPN open collector type (3% 1) or voltage output type (3%2).
@ Output waveform
®Totem pole output / NPN open collector output / Voltage output
A phase .
T T 3
A8 |
- i
H | | !
B phase ; |
L ‘ j
’ :
Z phase T |
E— T+ — ;
l 2 :
-
— Clockwise(CW)
%7 phase output is customizable.
% CW : Right turn as from the shaft
mConnections
Black : OUT A _
White : OUT B Pin No | Function| Cable color
Orange : OUT Z @ A phase Black
Brown : +V(5VDC, 12—24VDC £5V) ® O ® B phase White
Blue : GND(0V) ® O o ny Brown
Shield : F.G
@ ov Blue
® A phase Black
o} ® | B phase White
@ @ ® Z phase Orange
@ @ ® +V Brown
® ov Blue

%7 phase output is customizable.
¥ Unused wires must be insulated.

% The metal case and shield cable of encoder should be grounded (F.G).

Autonics




Incremental Side-Mounting Type

mDimensions (Unit:
nit:mm)

Connector 4 holes connector(SCN—16—4P)

¥ Customizable :

[ 5 holes connector(SCN—16—5P)
- % @

9.5
e B
S ‘ s
M~
o
<
-
v v < £l > [T1
T 56
| < »l (F)
Rotary
101 encoder
45 < >l

ﬁ
IE

OConnector cable
®ENA—[_1- 2 — [ (Standard)

®17
|
T
|
i
i
|
i
i
i

o117
|
T
|
i
i
|
i
i
i

35.5 2000
# Connector cable is customizable and see G—6 for specifications.

OCoupling
@22 25

3.4 3.4
— -«
4-M4x0.7
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ENC Series

Incremental measuring wheel type Rotary encoder

mFeatures

®Suitable for measuring the length or speed of
target moving successively by wheel type

®The output waveform is proportional to the unit
of International Measurement type (Meter or inch)

®Power supply : bBVDC, 12—-24VDC £5%

m/Application

®Packing machine, Sheet manufacturing,
Textile machinery, and General industrial plants.

Please read "Caution for your safety" in operation
manual before using.

mOrdering information

[ Enc [-[ 1 |- 1 | - | N |- 20 -]
[ [ [ [ [ [
Series Output phase | Min. measuring unit Output Power supply Cable
. . T : Totem pole output Blank:Normal type
1:1mm 2:1cm
. N : NPN open collector |5 : 5VDC +5% (%)
Wheel type © A, B ph : :
eltype 1A, B phase g (1)”; ; g _ ?'?yd output 24 : 12-24VDC +5% | C:Cable outgoing
-y -y V : Voltage output connector type
. . % Cable length:250mm
mSpecifications
Item Incremental measuring wheel type of rotary encoder

Resolution(P/R)

Refer to resolution (Next page)

Output phase

A, B phase

Phase dif

ference of output

T T
Phase difference between A and B : T * N (T=1cycle of A phase)

Totem pole output

* Low = Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
« High =" Load current : Max. 10mA,

Control Output voltage (Power supply 5VDC) : Min. (Power supply—2.0) VDC,
c | output Output voltage (Power supply 12—24VDC) : Min. (Power supply—3.0) VDC
)
'g NPN open collector output Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
:f:_D Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
9]
Totem pole output Max. 1us
@
g |Response Cable length : 2m,
2 time NPN open collector output Max. 1us PR
< | (Rise/Fall) I sink = Max. 20mA
ks Voltage output Max. 1pus
% |Max. Response frequency 180kHz
o)
w |Power supply 5VDC £5% (Ripple P—P : Max. 5%), 12—24VDC £5% (Ripple P—P : Max. 5%)
Current consumption Max. 80mA (disconnection of the load)

Insulation resistance

Min. 100MQ (at 500VDC mega between all terminals and case)

Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type, 250mm cable outgoing connector type
Mechanical [Starting torque Depend on coefficient of friction
specification | Max. allowable revolution| (Note1) 5000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 75G

Ambient temperature

—10 to 70C (at non—freezing status), Storage : —25 to 85C

Ambient hum

idity

35 to 85%RH, Storage : 35 to 90%RH

Cable ¢ 5mm, 5P, Length : 2m, Shield cable
Protection IP50(IEC standard)
Approval ce

Unit weight Approx. 494g

# (kNote1)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) =

Max. response frequency

X
Resolution 60 sec.]
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Incremental Measuring Wheel Type

m/Control output diagram

Totem pole output NPN open collector output Voltage output
Rotary encoder circuit | Connection Rotary encoder circuit| Connection Rotary encoder circuit Connection
— LV — Ly — Loy
——0 ot —0
Inflow current #1 , i Outflow current
_ Wex 30mA | [Toad] _ A e I P R g
3 ' 3 . Output + 3 : ]
1) ' + o ) !
= Output L = O L = Iy Output __+
£ ou ! t 2 - 5 % E Inflow current 5 Y -
= & Outrlow curren = ' iMax. 30mA = 1 !
:Max. 1T0mA E’lﬁ : ov 4 . 0
' ! )%
LoV O O °
_— M b e L j — ;
®The output circuits of A, B phase (Option : A, B, Z phase) are the same.
®Totem pole output can be used for NPN open collector type (3% 1) or voltage output type (3%2).
@ Output waveform mResolution
P T - Min. measuring | Moving distance | Gear Wheel
- T o No unit per 1pulse ratio |circumference SLIT(P/R)
JLERET
2 4 1 1mm 1mm/Pulse 1:1 250mm 250Pulse
H 2 1cm 1cm/Pulse 41 250mm 100Pulse
A phase L 3 im 1m/Pulse 4:1 250mm 1Pulse
T LT . 228.6mm
4T 4 0.01yd 0.01yd/Pulse 41 (0.25/yd) 100Pulse
—
H i 228.6mm
B phase . 5 0.1yd 0.1yd/Pulse 4:1 (0.25/yd) 10Pulse
—> Counter clockwise (CCW) 6 1yd 1yd/Pulse 4 %Ozig/mg)] 1Pulse
3# CCW:Same revolution direction with connection F.G e
as below.
mConnections
ENormal type HECable outgoing connector type
Black : OUT A Pin No | Function | Cable color
White: OUT B ® | OUTA Black
Orange : NC(Not Connected) -
Brown : +V(5VDC, 12—24VDC *+5%) @ ouTs White
Blue : OV ® NC Orange
Shield : F.G ® +V Brown
Counter clockwise (CCW) ® GND Blue
# Unused wires must be insulated. ® F.G Shield

# The metal case and shield wire of encoder should be

#F.G (Field Ground) : It should be
grounded (F.G)

grounded separately.

mDimensions

HENormal type HCable outgoing connector type

97

% The wheel circumference is changed according to model( ¢ ), please refer to resolution chart.
#Connector cable is customizable and see G—6 for specifications.

(Unit:mm)
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ENH Series

Incremental manual handle type Rotary encoder

mFeatures

®Suitable for manual pulse input type such as
numerically controlled or milling machinery

®Terminal connection type

®Power supply : 5VDC £5%, 12—24VDC £5%

m]Application

®]ndustrial tooling machinery

Please read "Caution for your safety" in operation
manual before using.

mOrdering information

| ENH || 100 || 1 |- | T || 24
I | T T
Series Pulse/1Revolution Clickstopper position Control output Power supply
Handle type 25 1 Normal 'H' | [ 19m PO SUIPUL | 5 - svDC +5%
2 . N |”|_II ’ : —_ i oc
100 orma L : Line driver output(3) 24 :12-24VDC £5%

#The power of Line driver is
only for 5VDC

mSpecifications
Item Incremental manual handle type of rotary encoder
Resolution (P/R) (Note1) 25, 100
Output phase A, B phase (Line driver output A, A, B, B phase)
Phase difference of output Phase difference between A and B : X * % (T=1cycle of A phase)
e Low # Load current : Max. 30mA, Residual voltage : Max. 0.4VDC
* High & Load current : Max. 10mA,
Totem pole output Output voltage (Power supply 5VDC) : Min. (Power supply—2.0) VDC,
c Control Output voltage (Power supply 12—24VDC) : Min. (Power supply—3.0) VDC
-% output Voltage output Load current : Max. 10mA, Residual voltage : Max. 0.4VDC
$) — . . .
= Line driver output LQW , Load current : Max. ZQmA, Residual voltage : ng. 0.5VD(‘)
8 » High = Load current : Max. —20mA, Output voltage : Min. 2.5VDC
o
% Response Totem pole output Max. 1us . ' o
< time Voltage output Max. 1us easgrmg condi }on
= | (Rise/Fall) [T - - = ] sink = Max. 20mA
2 Line driver output Max. 0.2us
| Power supply * 5VDC £5% (Ripple P=P : Max. 5%) +12-24VDC *5% (Ripple P—P : Max. 5%)
Current consumption Max. 40mA (disconnection of the load), Line driver output : Max. 50mA (disconnection of the load)
Max. Response frequency 10kHz
Insulation resistance Min. 100M Q (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Terminal block type
Starting torque Max. 1kgf - cm(0.098N - m)
Mechanical | Shaft loading Radial : 2kgf, Thrust : 1kgf
specification | Max. allowable
revolution (Note2) Max. 200rpm (Normal), 600rpm (Peak)
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G
Ambient temperature —10 ~ 707 (at non—freezing status), Storage : —25 to 85C
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection IP50(IEC standard)
Unit weight Approx. 300g

# (Note1)Not indicated type is customizable.

Max. response.frequency %60 sec.]
Resolution

Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.

% (Note2)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) =
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Incremental Manual Handle Type

m|Control output diagram

Totem pole output Voltage output Line driver output
Rotary encoder circuit | Connection Rotary encoder circuit Connection Rotary encoder circuit Connection
LtV ] LV ] :
O Q . /\+V
\nflov:/ current #1 > H \:J
- ‘Max. 30mA | [Load] - 2 ' = :
3 3 1 + 3 A phase
o \ + o Py Output o P +
© ._C')OL“L - 5 O T S output 1
5 ! % - < ' Inflow current - 5 A ph T
5] T 1 ' 5] phase -
= 1 Outflow current = 4 :ZMax. 30mA = T output
4 Max. 10mA ,'\OV ! oV
Lov ¢ O . . O
®The output circuits of A, B phase (Line driver output is A, A, B, B phase) are the same.
®Totem pole output can be used for NPN open collector type (3%1) or voltage output type (3%2).
@ Qutput waveform
ENH-[1-1-T-5, 24 ENH-[]-2-T-5, 24
ENH-_]-1-L-5 ENH-[]-2-L-5
ENH-[_]-1-V-5, 24 ENH-[_]-2-V-5, 24
4;7 4;1
Aphase_l+1\ Aphase| | T T |
| . _ 27 277
A phase | A phase | Aphase | | | R phase m
I
| | IT+L! I+l \
T.T, I, I, <—>4 81 B phase <—>4 8 !
4%, 48, — !
B phase | > B phase |—~"] | B phase ‘ — I
| | — | B phase |[———
— I -
| ! B phase | :
I I

Clickstopper position(Normal "H") | Clickstopper position(Normal "L") | Clickstopper position(Normal "H") | Clickstopper position(Normal "L")

# Clickstopper position Normal " H " or Normal " L " : It shows the waveform when the handle is not stopped.

mConnections

e®Totem pole output / Voltage output ®| ine driver output

2 3 4 5

EEEEE

ENEEEE/

#Do not use terminal No. 5, 6.

mDimensions
3—M4x0.7 DP:10

40

¢ 80
36052 N
N
I
|
5‘0“ T 7777000

©

SN ERE

23 23 (Unit:mm)

29 38 % ¢ 70mm PCD mounting hole type is
< > customizable.
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ENHP Series

Portable incremental type of Rotary encoder wi

mFeatures

®Suitable for manual pulse input type such as

numerically controlled or milling machinery
®Emergency stop switch, enable switch are available
®Rotary switch for 6 Position, 4 Position

m]Application

mOrdering information

®]ndustrial tooling machinery

th handle

Please read "Caution for your safety" in operation

manual before using.

ENHP

100

|- | 1 |1 5

Series

Pulse/1Revolution

Clickstopper position Control output Power supply

Portable encoder

1 Normal "H"

S L i : +5%
with handle 100 5 : Normal "L" L : Line driver output 5:5VDC *+5%
mSpecifications

Item Portable incremental type of rotary encoder with handle
Resolution (P/R) (Note1) 100P/R

Output phase A A B, B

Phase difference of output Phase difference between A and B : % + % (T=1cycle of A phase)
c ) BCD Code output
S | Rotary switch output Axis (XY, Z, A,B)  +Rate (Ri, Rs, R3)
®©
o
B(E) Control Line driver output * Low = Load current : Max. 20mA, Residual voltage : Max. 0.5V
o output » High = Load current : Max. —20mA, Output voltage : Min. 2.5V
% Response time(Rise/Fall) Max. 0.5us (Measuring condition = I sink=Max. 20mA)
‘f:j Power supply 5VDC £5% (Ripple P—P : Max. 5%)
(6]
uij Current consumption Max. 50mA (disconnection of the load)

Max. Response frequency 10kHz

Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)

Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)

Connection 25Pin D—SUB of connector type

Starting torque Max. 1kgf - cm(0.098N - m)

Mechanical Shaft loading Radial : 2kgf, Thrust : 1kgf

specification

Max. allowable

revolution (Note2) Max. 200rpm (Normal), 600rpm (Peak)
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G

Ambient temperature

—10 to 70T (at non—freezing status), Storage : —25 to 85T

Ambient humidity

35 to 85%RH, Storage: 35 to 85%RH

Cable ¢ 5mm, 18P, Length : 8m, Spring code cable
Protection IP67 (IEC standard)
Unit weight Approx. 730g

% (Note1)Not indicated type is customizable.

% (Note2)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) =

Max. response frequency

X
Resolution 60 sec ]

Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.
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Portable Incremental Type with Handle

m]Control output diagram @ Output waveform
Line driver output ENHP—-100—1-L-5 ENHP—-100—-2—-L—-5
Rotary encoder circuit | Connection ,;w ‘;ﬂ
- . ,‘:\+V Aphase | | 77! A phase J 1.1 |
~ _ 24 _ 24 \
= ' |
: | : IF T
) A phase output = sl > :
c ! = I
< L | —|
‘2" A phase output B phase \—l_ B phase :
X _ | _
rl\ ov B phase | B phase !
| ¢ Y ) 4
E Clickstopper position(Normal "H") Clickstopper position(Normal "L")
% The output circuits of A, A, B, B phase are the same. #Clickstopper position Normal "H" or Normal "L"
. It shows the waveform when the handles is stopped.
mConnections
HANDY PULSE GENERATOR COLOR SIGNAL 24P CONNECTOR
: (PIN NO.)
O SHILED F-G
O YELLOW OUT A 1
O LT.VIOLET OUTA 2
ENCODER O WHITE OouT B 3
- O CLEAR QuUT B 4
® O BLACK ov 5
; © RED +5V 6 OAXIS SELECT
! CABLE : 1CDO00066A |
| NC1Qj$NC1 : O GREEN E—STOP1 8 AXIS OUTPUT
- [nos = nea [ v O LT.GREEN E-STOP1 9 15 | 14 ] 13
| o : 6 PINK E-STOP2 20 OFF [ 0 [ 0 [ 0
L O GRASS GREEN E-STOP2 24 X axis 0 0 1
57 S VIOLET ENABLE 10 vaxs | 0 ] 1 10
RATE OFF E Z axis 0 1 1
) /. Rl ] A axis 1 0 0
o2 5 ——0 BROWN FEED RATE 10 Baxis | 1 | 0 | 1
o3 ! L5 LT.BROWN SELECT 12
OFF E
AXIS /C X ' OFEED RATE SELECT
| % .
o Z . —© ORANGE AXIS 13 RATE OUTPUT
° : ——O LT. BULE 14 12 11
A ' 1 SELECT OFF 0 0
0 : ——0 BLUE 15
o : Ri 0 1
O LT.YELLOW BCD COMMON 16 R2 ! 0
AAN 2.4k, 1/2W i R3 1 1
e A & GRAY LED(+) 18
mDimensions
(<}
[aV]
A 4
o
o o
- o
(o>}
o
wn
(e}
34
175
S (Unit:mm)

Avutonics F—44



EP50S Series

Diameter ¢ 50mm Shaft type Absolute Rotary encoder

m]Features
®Compact size of external diameter ¢ 50mm
®Various output code: BCD, Binary, Gray code (Customizable)
®Various and high resolution (720, 1024 divisions)

®Protection structure IP64 (Partial waterproof, Oil proof)

m]Applications
Precision machine tool, Fabric machinery, Robot, Parking system
Please read "Caution for your safety" in operation c €
manual before using.
mOrdering information

|Epsos || 8 |- 1024 |—| 1 | | R | - | P |- 24
I I I I I I I

Series digkr;wagger Pulse/1Revolution | Output code Revolution direction Control output Power supply

Diameter 1:BCD Code ||~ Quiputvalue increase at \P = PNP open 5 : 5VDC +5%
$50mm | ¢8mm Referto 15 . Binary Code|, . SV direction. collector outout) % o avbo
shaft type resolution 3 : Gray Code R: Outputlvalule increase at [N : NPN open 5%
CCW direction collector output
#Gray code is
customizable.
m]Specifications
Item Diameter ¢ 50mm shaft type of absolute rotary encoder
Resolution (Note1) 45, 64, 90, 128, 180, 256, 360, 512, 720, 1024
Output code/Output angle Refer to "Output waveform"
PNP open collector Output voltage : Min. (Power supply—1.5)VDC, Load current : Max. 32mA

< |Control output

:}E output glEtl;UCEpen collector Load current : Max. 32mA, Residual voltage : Max. 1VDC

é Response time(Rise/Fall) Ton=800nsec, Toff=Max. 800nsec(Cable length : 2m, I sink=32mA)

& |Max. Response frequency 35kHz

S Power supply + 5VDC £5% (Ripple P—P : Max. 5%) +12—24VDC £5% (Ripple P—P : Max. 5%)

é Current consumption Max. 100mA (disconnection of the load)

i Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type (Cable gland)

< 5| Starting torque Max. 40gf - cm(0.004N - m)

§ E Moment of inertia Max. 40g - cm?(4>x10 ° kg - m?)

S 5 | Shaft loading Radial : 10kgf, Thrust : 2.5kgf

g S%J Max. allowable revolution (Note2) 3000rpm

Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 50G

Ambient temperature =10 to 70C (at non—freezing status), Storage : —25 to 85C
Ambient humidity 35 to 85%RH, Storage: 35 to 90%RH

Protection P64 (IEC standard)

Cable ¢ 7mm, 15P, Length : 2m, Shield cable
Accessory Fixing bracket, Coupling

Approval (q3

Unit weight Approx. 380g

% (Note1)Not indicated type is customizable.

Max. response frequency
- X 60 sec.]
Resolution
Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.

% (Note2)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) =
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mOQutput waveform

0360 division (BCD CODE output)

¢ 50mm Shaft Absolute Type

Model | EP50S8-360-1[1-P-[]
0 1 2 3 4 5 6 7 8 178179180 181 182 357 358 359 0
ol ML T LT LT DI L L L XX L1
o [ [ L XX M XX T
02 L XX XX M
2 XX | XX L L
10x2° XX | XXX L
102! XXX | XXX
10x2° XX | XX L
10x2° XXX | XXX
100x2° XXX XXX L
1002 XXX XXX L
BEN
MTS=1" £25'

3 (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)

360 division (BINARY CODE output)
Model | EP50S8-360-2(1-P-[]
0o 1 2 3 4 5 6 7 8 178179180 181 182 357 358 359 0
oL LT LT LT L XK L L L XXX L L
ot [ L XX | M XX ] L
o° L XX [ XXX L
20 XX XXX
2! XX XXX
2t XXX XXX L
2° XXX XX L
2! XX XXX
2 XX XXX L
BEY
wTS=1" £25'

% (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)

1024 division (BCD CODE output)
Model | EP50S8-1024-1C1-P-[]
01 2 3 4 5 6 7 8 511 512 513 1021 10221023 '0
oo L iy i L XX T XX T L
2t i [ L XX 7T XX ] L
2? L XX _ i XX
28 XX _ i XX
10x2° XIX T T XX
10x 2" XX XX L
10%2? XX L XX
10%2° XX L XX
100 2° XX T T XX
100% 2" XX L XX
100%2? XIX T T XX
100 2° XX L XX
1000 % 2° XX XX L
TS
#TS=0.3515" £15'

3% (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)

Autonics
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EP50S Series

mOutput waveform
1024 division (BINARY CODE output)

Model |

EP50S8-1024-2[1-P-[]

6
20

L e e XX T XX T

7 8 511 512 513 1021 1022 1023 '0

2! [ [

L XIX L XX

D2
03

L XIX L XIX
[ XIX L _XIX

X

25

XX L _XIX
XIX L _XIX

XX L XX

27

XX XX

X

XIX L XIX

I_I_I_I_I_I_I_I_I_IJ

XX I XX

TS

#¥TS=0.3515" *15'

# (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)

mControl output diagram

PNP open collector output NPN open collector output
Rotary encoder circuit | Connection Rotary encoder circuit Connection
¢+V (.:)+V
= E Max. 32mA = E Load
3 : Output 1t § ' Output +
S O T o O T
c j £ '
g 2 E = EN E Max. 32mA
on CI) oV
¥ Output circuits of all phases are the same.
mConnections
®BCD Code
Resolution 6 8 12 16 24 32 40 45 64 90 128 | 180 | 256 | 360 | 512 | 720 | 1024
Color division|division|division|division|division|division|division|division|division|division|division|division|division|division|division|division| division
g | White Iy
& |Black GND(0V)
Brown TP1 TP1 TP1 TP1 | TP1 TP1 TP1 2° 2° 2° 2° 2° 2° 2° 2° 2° 2°
Red TP2 | TP2 | TP2 | TP2 | TP2 | TP2 | TP2 2! 2! 2! 2! 2! 2! 2! 2! 2! 2!
Orange 2° 2° 2° 2° 2° 2° 2° 22 22 22 22 22 22 22 22 22 22
Yellow 2! 2! 21 2! 2! 2! 2! 28 28 28 28 28 28 28 28 28 28
Blue 22 22 22 22 22 22 22 [ (27x10) | (27x10) | (27x10) | 2°x10) | 27x10) | (2°x10) | 2°x10) | (2°x10) | (2°x10) | (2°x10)
Purple EP 28 28 28 28 2% |21 x10)|(2" x10)| (2" x10)| (2" x10)| (2" x10)| (2" x10)(2" x10)[(2" x10)[(2" x10)| (2! x10)
‘g Gray N.C (2°x10) | (2°x10) | (2°%10) | (2°x10) | (2°x10) |(22 x10) [ (22 x10){(22 x10)| (22 x10)[ (22 x10)| (2% x10)| (2% x10)| (22 x10)] (22 x10)| (2 x10)
g White/Brown N.C EP EP 2" x10)[(2" x10){(2" x10) N.C (2° x10)[(2° x10)|(2° x10)(2° x10)](2® x10)|(2°® x10)](2° x10)| (2° x10)
White/Red N.C EP EP EP N.C (2°x100)] (2°x100)] (2°x100)| (2°x100){ (2°x 100)| (2°x100)| (2°x100)
White/Orange N.C (2 x100)| (2" x100)|(2" x100)(2" x100){ (2 x100)
White/Yellow N.C (22 x100)](22 x100){ (22 x100)
White/Blue N.C (2® x100)
White/Purple N.C (2°x1000)
Shiled wire F.G

Autonics




¢ 50mm Shaft Absolute Type

mConnections
®Binary code
Resolution | g 8 12 16 | 24 32 40 45 64 90 | 128 | 180 | 256 | 360 | 512 | 720 | 1024
Color division|divisiondivision|division|division [division [division |division|division|division[division |division|division [division [division [division | division

g White +V

& | Black GND(0V)
Brown TP1 TPT1 | TP1 | TPT | TP1 TP1 TP1 2° 2° 2° 2° 2° 2° 2° 2° 2° 2°
Red TP2 | TP2 | TP2 | TP2 | TP2 | TP2 | TP2 2! 2! 2! 2! 2! 2! 2! 2! 2! 2!
Orange 2° 2° 2° 2° 2° 2° 2° 22 22 22 22 22 22 22 22 22 22
Yellow 2! 2! 2! 2! 2! 2! 2! 28 28 28 28 28 28 28 28 28 28
Blue 22 | 22 22 | 22 | 22 | 27 22 | 2t | 2t | 2t | 2t | 2t 2 2! 2! 2! 2!
Purple EP | EP | 2° | 2 | 2° | 2° A A A A A A A A S 2° 2°

2| Gray N.C EP | EP | 2* | 2' | 2¢ N.C 20 | o8 | et | 2o | 2t | 28 | 2| 2f

2% White/Brown N.C EP EP | 2° N.C 27 27 27 27 2/ 2! l(=IFo)tary
White/Red N.C EP N.C 8 08 o8 o8 encoder
White/Orange N.C 29 29
White/Yellow N.C
White/Blue N.C
White/Purple N.C
Shiled wire F.G

% Unused wires must be insulated.

¥ The metal case and shield wire of encoder should be grounded(F.G).

#N.C : Not Connected.

#TP1/TP2 : It is an enablement signal to decide signal recognition for output easily because, output signal cycle is long in low resolution model.
#EP : It is a parity signal to be outputted as odd number of parity.

3% Output cable must not be short—circuited, because Driver IC is used in output circuit.

mDimensions
4.5
NS 15 55.5 22.5
1 3 3
A 10 ||
7
@ 5| 8¢ ™
ol °7| sE
o - Ivs) o Clai
© = e ™| o
ASSERSY |/
v ®
$7,15P
: Length:2000
3 4-M4x7 DP:10
11 P.C.D 38
—p!
Panel

®Bracket

2-M4 Bolt 4.5 2.5
mounting hole

s = =
RN I
S I ®
\ )
©
= © Bracket
14.5 <
®Coupling(EP50S)
319 25
$870" 3.4 34
@ HiR
4-M4x0.7 (Unit:mm)
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EP58 Series

Diameter ¢ 58mm Shaft/Hollow Built-in type Absolute Rotary encoder

mFeatures

®Diameter ¢ 58mm flange type
®Applicable to various mounting environments
®Various output code: BCD, Binary, Gray code

(Customizable)

®Various and high resolution(720, 1024 divisions)

mApplications

Precision machine tool, Fabric machinery, Robot, Parking system

Please read "Caution for your safety" in operation
manual before using.

C€

mOrdering information

| EP58SC | | 10 |- 1024 |- 1 | | R |-[ p |-[ 24
I I I I I I
Diamest:rrI;SSSmm Shaft diameter ?r’eesx/%llﬂttlioorr]\/ Output code Rotating direction Control output | Power supply
chgﬁjgmg 10 | ¢ 10mm ] F:Output value increases at Pfg”;;gfn
SSShaft External Refer to 1:BCD Code CW direction output 5:5VDC *+5%
'S a 6 | ¢6mm ; 2:Binary Code | R:Qutput value increases at . 24:12—24VDC
ynchro resolution . reE N:NPN open
1B Hollow 3:Gray Code CCW direction collector +59%
ool | Inner| 8 | g8mm #Shaft based output
¥ Gray code is
agn . customizable.
mSpecifications
Type Diameter ¢ 58mm absolute rotary encoder
Resolution 720, 360, 180, 90, 45 division 1024, 512, 256, 128, 64 division
Output code BCD Code Binary Code Gray Code BCD Code Binary Code Gray Code
790 TS:Signal Pulse|TS:Signal Pulse|TS:Signal Pulse 1024 'TS:Signal Pulse |TS:Signal Pulse |TS:Signal Pulse
divisi (11bit) (10bit) (10bit) divisi (13bit) (10bit) (10bit)
VISIONPS:0.5° +25' |TS:0.5° £25' [TS:1° +25' VISION| TG0 3515 +£15(T7S:0.3515° +15[7S:0.703° +15'
360 ‘TS:Signal Pulse|TS:Signal Pulse|TS:Signal Pulse 'TS:Signal Pulse [TS:Signal Pulse |TS:Signal Pulse
350 17 (10biv (9bit) (9bit) 5121 (11bit) (9bit) (9bit)
vislonipg:1e +95° TS +25' |TSi20 25 [diVision|psin 7037 +£15'(TS:0.703° +15' [TS:1.406° *15'
180 TS:Signal Pulse|TS:Signal Pulse|TS:Signal Pulse 256 'TS:Signal Pulse [TS:Signal Pulse |TS:Signal Pulse
Output phase/ Fisie (9bit) (8bit) (8bit) 256 1 (10bit) (8bit) (8bit)
¢ |Output angle wislonpgigr £25' |TS:2° 25 |TSi” o5 |dVisionipei 406" +15' [TS:1.406° £15' [TSi2.8125° *15'
2 90 'T'S:Signal Pulse|TS:Signal Pulse|TS:Signal Pulse| 'TS:Signal Pulse [T'S:Signal Pulse |TS:Signal Pulse
g i (8bit) (7hit) (7bit) 128 17 (opin) (7bit) (7bit)
= WISIONPS 4 495 |TS:4° £25'  [TS:8° +25  |dvisionirs:n 8195 +15(TS:2.8125° +15(TS:5.625° +15'
e 45 TS:Signal Pulse|TS:Signal Pulse|TS:Signal Pulse 4 TS:Signal Pulse |TS:Signal Pulse [TS:Signal Pulse
3 P (7bit) (6bit) (6bit) 64 (7bin) (Bbit) (6bit)
Ei VISIONTgige 95 |TS:18° £25'  |TS:16° +25 |WViSonTsi5 6050 +15 |TS:5.625° +15' [TS:11.25° +15'
§ Control Ec,;‘@gt%?%utput Output voltage : Min. (Power supply—1.5VDC), Load current : Max. 32mA
t | output Es‘iggsgutput Load current : Max. 32mA, Residual voltage : Max. 1VDC
Rels.ponlse time. ) Ton=800nsec, Toff=Max. 800nsec(Cable : 2m, I sink = 32mA)
(Rising time, Falling time)
Max. Response frequency 35kHz
Power supply * 5VDC *5% (Ripple P—P : Max. 5%) * 12-24VDC *5% (Ripple P—P : Max. 5%)
Current consumption Max. 100mA (disconnection of the load)
Insulation resistance Min. 100MQ (at 500VDC megger between all terminals and case)
Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type (Cable gland)
g_g Starting torque « SC/SS type : Max. 40gf - cm(0.004N - m) * HB type : Max. 90gf - cm(0.009N - m)
'g_g Moment of inertia « SC/SS type : Max. 15g - cm?(1.5X10° kg - m?) « HB type : Max. 20g - cm?(2.0%10 "kg - m?)
G G| Shaft loading « SC/SS type : Radial : 10kg - f, Thrust : 2.5kg - f » HB type : Radial : 2kg - f, Thrust : 1kg -
D DO
= 3| Max. allowable revolution 3000rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for one minute cycle) in each of X, Y, Z direction for 2 hours
Shock Max. 50G
Ambient temperature —10 to 70C (at non—freezing status), Storage : —25 to 85T
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection IP50 (IEC standard)
Cable ¢ 7mm, 15P, Length : 2m, Shield cable
Accessories ¢ 10mm (SC type)/ ¢ 6mm(SS type) coupling, Fixing bracket
Unit weight » Clamping : Approx. 435bg » Synchro : Approx. 415g * Built—in : Approx. 410g
Approval CE
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¢ 58mm Shaft/Hollow Built-in Absolute Type

mOQutput waveform
0360 division (BCD CODE output)

Model | EP58((1-360-1C1-P-[]
0 1 2 3 4 5 6 7 8 178 179 180 181 182 357 358 359 0
20 LML L L O LT L XX LT L
2! I I L XX XX 1
2? L XXX XX 1
2? — > l prab gl L
10%2° XX l XX L
10x2" I . XXX
10x2° I . XXX L
10%2° XX LT XX Rotary
100x2° > > L ereecer
1002 XX XXX L
TS
el

¥TS=1" +25'
3 (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)

0360 division (BINARY CODE output)

Model | EP58(1(1-360-2(1-P-[]

o 1 2 3 4 5 6 7 8 178179 180 181 182 357 358 359 0
T L T L L XX LT L T L XX T T L
2 ] [ L XX . M XX L] L
2 L XX [ XX L
2° XX XX
2 XX XX
2° XX XX L
2t XX XX L
- XX XX
2 — XX XX L

TS=1" £25'
3 (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)

01024 division (BCD CODE output)

Model | EP581(1-1024-10)-P-[]
0 1 2 3 4 5 6 7 8 511 512 513 10211022 1023 '0
ool L i il L XX Ll XX LT
2t i [ L XX 7T XX ] L
22 L XX _ i XX
28 [ XX XX
10x2° XIX T T XX
10x 2" XX XX L
10%2? XX L XX
10%2° XX L XX
100 2° XX T T XX
100% 2" XX L XX
100%2° XIX T T XX
100 2° XX L XX
1000 % 2° XX XX L
TS

#TS=0.3515" £15'
3% (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)
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EP58 Series

mOutput waveform
1024 division (BINARY CODE output)

Model

EP58(1(1-1024-2[1-P-[]

o 1 2 3 4 5 6

7 8 511 512 513

1021 1022 1023 '0
L T e XX T XX T

L XIX L XX

L XIXL XX

[ XIX 1L _XIX

XX XX

XIX L XIX

XIX L _XIX

XX XX

XX L XX

I_I_I_I_I_I_I_I_I_IJ

TS

XIX I XXX

#TS=0.3516" *£15'

% (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)

m/Control output diagram

PNP open collector output NPN open collector output
Rotary encoder circuit | Connection Rotary encoder circuit Connection
4V |
0 S ,
- ' Max. 32mA = E Load
= ' > 1
é ' Output __+ i~ + Output +
5 O - o O -
c \ £ '
T ] ' 5] L 1
= Y ' = £ ' Max. 32mA
A0V A0V
% T
% Output circuits of all phase are the same.
mConnections
®BCD code ®Binary code / Gray code
Res‘o.\u‘tion Res.o!u.tion
__(Division) | 45 | 64 | 90 | 128[180|256|360|512|720| 1024 __(Division) | 45 | 64 | 90 |128 | 180|256 |360|512| 7201024
Color Color
Power White +V Power White +V
Black GND(0V) Black GND(0V)
Brown 2° Brown 2°
Red 2! Red 21
Orange 22 Orange 22
Yellow 28 Yellow 28
Blue (2°x10) Blue 24
Purple (2'x10) Purple 25
Gray (22x10) Gray N.C 2°
White/ | White/ 7
N.C (23x10) N.C | 2
Output Svr':’\t"”} Output Svr:\:vr;
wire e 0 wire Ite 8
i N.C | (2°%100) i N.C | 2
White/ i White/ 9
Orange N.C | (2'x100) Orange N.C | 2
White/ N.C | (22%100) White/ NG
Yellow ) Yellow )
White/ 3 White/
Blue N.C (2°x100) Blue N.C
White/ N.C (29% 1000 White/ N.C
Purple ) Purple )
Shield FG Shie\d FG
wire wire

#Unused wires must be insulated.

#Encoder case and shield wire must begrounded (F.G).
#N.C : Not connected.

3 Output cable must not be short—circuited, because Driver IC is used in output circuit.
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¢ 58mm Shaft/Hollow Built-in Absolute Type

mDimensions
HEShaft clamping type (Unit:mm)
3-M3x0.5 DP:6 . 20 “10” 54.5 ”22.55
% Bracket:
A | 4
—
'Y
3% SHESHHle——-—t
S| ™ —
ASY ASS
Y
¥ _-—/
i 3
HMShaft synchro type 0 s b s ®
3-M3x0.5 DP:6 e ' e enoorer
¥ Bracket:@
t A 1 N
© %é Soy
Yo o TT ,,,Oi,i,i,,
ASY Lg ‘gA
Y J
A | |

6 54.5 22.5
3.3
¥ Bracket:®
a8 —
7
s = - N
[ee)
— lHb--—-—-1H-
ng ASY ® JB
Y 1 ——
3—M4x0.7 DP:6 15
P.C.D 42
®Bracket
%SC type:® %SS type:@ %HB/H type:®
4‘“’:_3 BEH| o 2-M4 Bolt
mounting hole [aN] N L
- i - “’4‘_ mounting hole -3 Bolt 5
s iﬂg = mounting hole
¢ | ¢ SIS > N o
50 P \“ © o ~
65 6 5 |
) M 12
¥ 636 24
| y
o, 7‘ o _ 15
N | g - NS
i N f ©
[ I 1 coi: Lol
45
® ¢ 10 Coupling(EP58SC10 Series) ® ¢ 8 Coupling(EP58SS6 Series)
22 o5 $19 5
$10%" 3.4 3.4 3.4 3.4
‘5‘ | 3%5%7 | )%5%7
4-M4x0.7 4-M4x0.7
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ENP Series

Diameter ¢ 60mm Shaft type Absolute Rotary encoder

m]Features

@12-24VDC power supply of 360 division(Line-up)
®Allows to measure absolute variable angle with BCD code
®Strong against external impact

®)Memorizing the absolute position when power is cut off

m]Application

®Precision numerical control machine for industrial plant.

Please read "Caution for your safety" in operation
manual before using.

mOrdering information

ew J-[ 7 J-[ -+ J-[ " -0 ][ _»
Series Output code| Output |Power supply| Revolution direction Revolution/1Pulse Control output
Diameter ¢ 60mm OiNegative 0:56—-12VDC  |F:Output value increase | 0og:6 division 016:16 division |P:PNP open
(Eithe?:eﬁysr?aﬁ 1:BCD code 1::§)c?sl(i:tive 1%251/;4(\;3(3 R:aOtuCt:;\JAL/Jtd\LraeIEg?Ecrease 8?2?;31:22“ gsgggodxl\iggn N:%Oglscég;gutput
diameter : ¢ 10mm) logic +5% at CCW direction ' ’ collector output
3#Only 360 division
mSpecifications
Item Diameter ¢ 60mm shaft type of absolute rotary encoder
Model PNP open collector output| ENP-111(]-006-P [ENP-111[]-008-P [ENP-111(1-012-P [ENP-111[1-016-P |ENP-111]-024-P |ENP-110[]-360-P
NPN open collector output| ENP-1011-006-N [ENP-1011-008-N|(ENP-1011-012-N|ENP-101]-016-N|ENP-1011-024-N|ENP-1001-360-N
Resolution 6 division 8 division 12 division 16 division 24 division 360 division
TP (Timing Pulse) | TP(Timing Pulse) [TP (Timing Pulse) | TP (Timing Pulse) | TP (Timing Pulse)
Output phase T8 (Signal Pulse) |16 (Signal Pulse) |16 (Signal Pulse) |6 (Signal Pulse) | 16 (Signal Pulse) | spun s bulse)
gnal Pulse Signal Pulse S(Signal Pulse S (Signal Pulse S(Signal Pulse) |: 10bit (BCD)
: 4bit (BCD, EP) : 5bit (BCD, EP) . 6bit (BCD, EP) 1 6bit (BCD, EP) : 7hit (BCD, EP)
TP1:53° =30’ TP1:39° £30' TP1:3° £30' TP1:2° £30' TP1:8° £30'
Output of phase TP2:15° £30' TP2:15° 30 TP2:15° £30' [TP2:11.25° +=30' TP2:3° £30'
differencs P:60° +30' P:45° +30' P:30° +30' P:22.5° £30'|  p:15° +30 | TS £30'
c TS:56° £30' TS:42° £30' TS:26° £30' TS:19.5° £30'| TS:11° £30'
'% Control |PNP open collector output Output voltage : Min. (Power supply—1.5)VDC, Load current : Max. 32mA
2 | output [NeN open collector output Load current : Max. 32mA, Residual voltage : Max. 1VDC
é Response  pp open colector output ToN=500ns, TorF=Max. 2.5us (Cable length : 1m, I sink=32mA)
K (F::I;ﬁ)& NPN open collector output ToN=400ns, TorF=Max. 1.5us (Cable length : 1m, I sink=32mA)
é Max. Response frequency 20kHz
] 5-12VDC =5%
Power supply 12-24VDC £5% (Ripple P—P : Max. 5%) (Ripple P—P:
Max. 5%)
Current consumption Max. 150mA (disconnection of the load) |Max. 200mA (disconnection of the load)
Insulation resistance Min. 20MQ (at 500VDC megger between all terminals and case)
Dielectric strength 500VAC 50/60Hz for 1 minute (Between all terminals and case)
Connection Cable outgoing type
_ <|Starting torque Max. 500gf - cm(0.05N - m)
§§ Moment of inertia Max. 300g - cm? (3% 10 ° kg - m?)
£ [shaft loading Radial : 10kgf, Thrust : 2.5kgf
= &|Mechanical revolution | (Note1) 3600rpm
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock Max. 75G
Ambient temperature —10 to 60T (at non—{freezing status), Storage : —25 to 85T
Ambient humidity 35 to 85%RH, Storage : 35 to 90%RH
Protection IP50 (IEC standard)
Cable ¢ 8mm, 12P, Length : 1m, Double shield cable
Accessory Fixing bracket, Coupling
Unit weight Approx. 577g Approx. 690g
# (xNote1)Max. allowable revolution = Max. response revolution [Max. response revolution(rpm) = Max. response frequency X 60 sec.]

Resolution
Make sure that max. response revolution should be lower than max. allowable revolution when selecting the resolution.
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mQutput waveform
® 6 division

¢ 60mm Shaft AbsoluteType

®TP1=53" £30', TP2=15" £30' @P >TS(56" ) >TP1

eP=60" *£30'

Model ENP-111[1-006-P

Shaft revolution angle 0° 60° 120° 180° 240° 300° 360°

Output value 6' 1 2 3 4 5 6

Wire color | Wire function TP1 TP2 P TS

Black | TP1 SRR EEE1 I A | I R
Gray | TP2 C_ I [ I [ [ [ [
Brown BCD(2° ) [' [_j [_j
Red BCD(2' ) T LT ] [
Orange BCD(22) [‘ J_j I LI L] L l(=IFo)tary
White EP(PARITY) S [ 1] [ L] [ et

% (Note) Above waveform is based on the positive logic.(The output waveform of negative logic is opposite to above the waveform.)

e8 division

Model ENP-111[J-008-P
Shaft revolution angle 0° 45° 90° 135° 180° 225° 270° 315° 360°
Output value 8' 1 2 3 4 5 6 7 8
Wire color | Wire function _TP1, TP2 P IS
Black | TP1 S N I I U O O O
C_ N T O O
Brown BCD(2°) f [__I [__I [__] [__I
Red BCD(2' ) i [ L @ L
Orange BCD(2%) r I U U I__I L_
Yellow | BCD(2?) Sl [ L
White EP(PARITY) ) [ ] [+ 1 i

®TP1=39° £30', TP2=15° £30' @P >TS(42° ) >TP1

op=45°

+30'

# (Note) Above waveform is based on the positive logic.(The output waveform of negative logic is opposite to above the waveform.)

012 division

Model ENP-111-012-P
Shaft revolution angle 0° 30° 60° 90° 120°  150° 180° 210° 240° 270° 300° 330° 360°
Output value 12 1 2 3 4 5 6 7 8 9 10 11 12
Wire color | Wire function TPl TP2 P TS
Black  |TP1 ! N i N 1 il N N fl ﬂ Il [
Gray  |TP2 L L L L e e eI
Brown |BCD(2° ) S l [ l [ l [ l [ L
Red BCD(2') S | 1 1 | [
Orange |BCD(2?2) [' | 1] 1] i |
Yellow |BCD(2%) ; [ 1
Green BCD(10x2° ) E T | U I
White  |EP(PARITY) N 1 [ 1 [ [0

®TP1=3" £30', TP2=15" *30'

eP >TS(26° ) >TP1 eP=30" =30

# (Note) Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to above the waveform.)
#1t is customizable from TS(Signal Pulse) to 5Bit (BCD, EP).
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ENP Series

mQutput waveform
@16 division

Model ENP-111[]-016-P
Shaft revolution angle 0° 22.5° 45° 67.5° 90° 112.5° 135° 157.5° 180° 202.5° 225° 247.5° 270° 292.5° 315° 337.5° 360°

Output value 6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Wire color | Wire function R TP1 TP2 TS . P

Black TP1 Al I | | | T O I I O

Gray P2 A Yy O G O O Y O Y B B

Brown [BCD(2°) RN [ 1 [ 1 [ 1 [ [ [ [

Red BCD(2' ) 8 T S N B | R [

Orange |BCD(2?) E 1 [l il | [ 1

Yellow |BCD(2°) 5 11

Green |BCD(1Ox2°)| ] | | VO |

White | EP(PARITY) ! L 1 ML il 1

®TP1=2" +£30', TP2=11.25" £30' P >TS(19.5° ) >TP1 eP=22.5" *+30'
3% (Note) Above waveform is based on the positive logic.(The output waveform of negative logic is opposite to above the waveform.)
%It is customizable from TS (Signal Pulse) to 5Bit (BCD, EP).

024 division

Model ENP-111[]-024-P

Shaft revolution angle 0° 15° 30" 45° 60° 75° 90° 105" 120° 135° 150° 165° 180° 195° 210° 225" 240° 255°270° 285° 300° 315° 330° 345" 360°

Qutput value 24" 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Wire color | Wire function .E. 121 IEE ‘T_s“
Black  [TP1 pipipinipigipipisinigtpigipipipipipipigipininipigl
Gray  |TP2 AN I I O O O O 0 A O O O
Brown  |BCD(2°) i tin i niniiniipiiniiniln il n il Ein il
Red BCD(2') ! [ [ Il [ I
Orange |BCD(2?) VL [Tl ol 71
Yellow  [BCD(2%) ! [l [l
Green BCD(2° x 10) ! | I n:n:l
Blue BCD(2' x 10) N I
White  |EP(PARITY) U Ll LTI L 11 1

®TP1=8" +30', TP2=3° £30' ®P>TS(11° ) >TP1 epP=15° +30'
3% (Note) Above waveform is based on the positive logic.(The output waveform of negative logic is opposite to above the waveform.)

0360 division

Model ENP-100[_-360-P
Shaft revolution angle 00 10 27 3 4 5T 198°199° 200° 201° 202° - = - - - - - 356° 357° 358° 359° 360°
Output value 001 2 3 4 5 198 199 200201202 - - - - - - - 356 357 358359 0
Wire color | Wire function BLES Ts, s,
i .

S Teco(2 ) LML ML XL ML L rox< o< iy

Brown BCD(2") E I 3 [ X ::X l—li 3 X ::X ;

Red BCD(22) ; : ‘ X :::X _Ll_;—rX:::X .

Orange |BCD(2%) | L X ,,,XFLX,,,X_ﬂ

Yellow |BCD(2° x 10) ! L SCTUX T T T T

Green  |BCD(2' x 10) ! L XX L XX

Bue  [sco(2? x10)| ] L >C T >CTIIX T T

Purple  [BCD(2° x 10) ! . XX T T L XXX L

Gray  [BCD(2° x 100) ! P I T T L XXX T l

White  [BCD(2" X 100) Ul L XX LT XX T

oTs=1" £30'

# (Note) Above waveform is based on the positive logic.(The output waveform of negative logic is opposite to above the waveform.)
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¢ 60mm Shaft Absolute Type

m/Control output diagram

PNP open collector output NPN open collector output
Rotary encoder circuit | Connection Rotary encoder circuit | Connection
Y :
Y LtV
~ O
= E Max. 32mA N = ; Load
o . Output e ' Output +
5 2P _1 T 5 O -
= ' c ' -
3 b E g x| Max. 32mA
| A0V
3 Output circuit of each output signal is same.
mConnections
Cable color 6 division 8 division 12 division | 16 division 24 division 360 division
T:white 1 £ +V
2:Black ; 5 GND(0V)
Shield 3:Shield wire; £ F.G
It?l 1:Black i TP1 BCD CODE(2° )
cable 2:Brown 1 |BCDCODE(2° ) | BCD CODE(2° ) | BCD CODE(2 ) | BCD CODE(2° ) |BCD CODE(2° ) |BCD CODE(2' )
3:Red : BCD CODE(2' ) | BCD CODE(2' ) | BCD CODE(2" ) | BCD CODE(2') |BCD CODE(2' ) [BCD CODE(2?)
4:0Orange | BCD CODE(22 ) | BCD CODE(2? ) | BCD CODE(2?) | BCD CODE(2? ) |BCD CODE(2? ) [BCD CODE(2° )
5:Yellow Eg N.C BCD CODE(2® ) | BCD CODE(2° ) | BCD CODE(2%® ) [BCD CODE(2® ) [BCD CODE(2°%10)
6:Green :‘5 N.C N.C BCD CODE(2° x10){ BCD CODE(2° x10)|BCD CODE(2" x10)(BCD CODE(2" x10)
7Blue 18 N.C N.C N.C N.C BCD CODE(2 x10)|BCD CODE(2% x10)
8:Purple 10 N.C BCD CODE(2® x10)
9:Gray H TP2 BCD CODE(2* x100)
10:White ! EP(PARITY) BCD CODER' x100)
11:Shiled wire F.G

s Unused wires must be insulated.

% The metal case and shield wire should be grounded(F.G).

#N.C : Not Connected.

#TP1/TP2 : It is an enablement signal to decide signal recognition for output easily because, output signal cycle is long in low resolution model.
#EP @ It is a parity signal to be outputted as odd number of parity.

3 Output cable must not be short—circuited, because Driver IC is used in output circuit.

mDimensions
30 26 69 22.5

20 3—M4x0.7 DP:10 4 3
P.C.D 48

15
9.5 [ ‘_7_
ol =7 ==
g| o|{{ 3 gl ———
Sy s L]
¢ 8 Length:1000
Panel

®Bracket 2—-M4 Bolt

_2-MdBolt 4
mounting hole ™ _
=
38| |-+ w
= N
7 e O . i | =
15 >
i J
®Coupling (ENP) e
25 -
3.4 3.4 "\ Bracket
il
NN 4-m4x0.7 (Unit:mm)
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EPM50 SERIES

Diameter ¢ 50mm Shaft type Absolute Multi-turn Rotary encoders
mFeatures [ NEW ]

®Compact size of diameter ¢ 50mm

®Parallel data / SSI data transmission type

eoTotal 23bit resolution(8388608 divisions) of 10bit
single-turn(1024 divisions) and 13bit multi-turn
(8192 divisions)

®Fasy zero adjustment using single—turn / multi—turn data
separated reset function

®)Memorizing revolution data up to £90° after blackout without
memory back up function

®Possible CW/CCW direction setting with direction function

®)\aximizing users convenience with Iclear, overflow alarm (OVF) function

®Protection structure IP64 (Partial waterproof, Oil proof)

®Provides Latch fuction (Parallel output model only)

mApplications
Precision machine tool, Fabric machinery, Robot, Parking system
Please read "Caution for your safety" in operation
manual before using.
mOrdering information
[EPmsos | | 8 |—[ 10 | | 18 |—[ B |—] PN || 24 |
1 1 1 1 1 1 1
Series Shaft diameter| Single—turn Multi—turn Output code Control output Power supply
Diameter 10bit 13bit Binary PN:Parallel NPN open collector output|, , .
$50mm #8mm | (1024 division)|(8192 division)]  Code  |S :SSI 12-24VDC +5%
mSpecifications
Type ®» 50mm Multi—turn absolute encoder
Model EPM50S8-1013-B-S-24 [ EPM50S8-1013-B-PN-24
Resolution Single—turn 1024 division (10Bit)
Multi—turn 8192 revolution (13Bit)
Rotation limit when power is off| (x1) £90°
Output code 24bit, Binary 2 code Binary 2 code
Output Interface SSI(Synchronous Serial Interface) Parallel
Output type Line driver NPN open collector output
Output signal Single—turn data, Multi—turn count, (*2) OVF alarm
* Low: Sink current — max. 20mA,
Output Line driver Residual voltage — max. 0.5VDC _
output * High: Sink current — max. —20mA,
Output voltage — max. 2.5VDC
c NPN open Sink current : Max. 32mA,
2 collector output Residual voltage : Max. 1VDC
© - - -
ks Logic e Negative logic output
E; Response time R — Max. 1us (Cable: 2m, I sink = 32mA)
3 (%3) Single—turn data reset, (%4) Multi—turn count reset,
= Input signal Direction, Clear
2 —_— [ Latch
§ Input level High : 5—-24VDC, Low : 0—1.2VDC
L Input logic (%5) Low active, HIGH or OPEN for common use
Direction : Over 100ms
Input Single—turn data reset : Over 100ms
Input time Multi—turn count reset : Over 100ms
Clear : Over 100ms
No Latch function Latch : Over 500pus
S8l Clock Input 100kHz to 1MHz S
Frequency

# (% 1)1t calibrates the multi—turn counts by comparing single—turn data before/after power off without counting multi—turn
counts when power is off. It shall be used on the condition that no over—rated revolution occurred since proper multi—turn
data may not be available if any revolutions occurred over =90° from the position when power is off.

#(*2)OVE alarm is ON when multi—turn count is out of counting range (0 to 8191 revolution).

It shall be initialized by changing the setting of direction or applying multi—turn count reset or clear signals.

# (% 3)Single—turn data shall be initialized as "0J when single—turn data reset is input.

# (*4)Multi—turn count shall be initialized as "0 revolution; when multi—turn count reset is input.

# (% 5)High active is customizable.
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¢ 50mm Shaft Multi-turn Absolute Type

mSpecifications
Type ¢ 50mm Multi—turn absolute encoder
Model EPM50S8-1013-B-S-24 EPM50S8-1013-B-PN-24
é Max. Response frequency —_— 50kHz
8 [Power supply 12-24VDC, +5% (Ripple PP : Max. 5%)
g Current consumption Max. 150mA (Disconnection of the load) [ Max. 100mA (Disconnection of the load)
2 | Insulation resistance Min. 100MQ (At 500VDC between all terminals and case)
% Dielectric strength 750VAC 50/60Hz for 1 minute (Between all terminals and case)
i | Connection Cable outgoing type (Cable gland)
Starting torque Max. 40gf - cm(0.004N - m)
Mechanical | Moment of inertia Max. 40g - cm?*(4 X 10" kg - m')
specification | Shaft loading Radial : 10kgf, Thrust : 2.5kgf
Max. revolution (%6) 3000rpm
Vibration I.Smm amplitude at frequency of _10 to_ 55Hz ‘
(for one minute cycle) in each of X, Y, Z direction for 2 hours
Shock Max. 50G
Ambient temperature —10 to 70C (At non—freezing status), Storage : —25 to 85C
Ambient humidity 35 to 85%RH
Protection P64 (IEC standard)
Cable ¢ 6mm 10P, Length : 2m, Shield cable [ ¢ 6mm 17P X 2, Length : 2m, Shield cable
Accessory Mounting bracket, Coupling
Approval Ce
Unit weight Approx. 322¢g [ Approx. 475g

#(*6)In case of Parallel type model, select the resolution to make max. response revolution is lower than max. allowable revolution.

} Max. Allowable Revolution
[Max. Response Revolution (rpm) = - X 60 sec.]
Resolution

mSynchronous serial interface(SSI) Output Timing diagram

i1 T=1/f t3

SSI_CLOCK [ ™ D Clock Freqguency f | 100kHz to 1MHz
LU L LLE 5 T: 100 10

SSI_DATA 0.5us <t1 < 5us
n Xn-1 [ X 1 X 0\ Time lag t2 t2 < 0.3us
MSB LSB -
to Monoflop Time t3 | 155 < t3 < 30us

mSynchronous serial interface(SSI) Data Output
1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20 21 22

Ll

OVFAMT2XM11 XM10X MO A M8 A M7 X M6 X M5 X M4 X M3 X M2 A M1 XMO A S9 X S8 X S7 X S6 A S5 X S4 X S3

23 24

——
s2 X s so>\_/_

OVF Multi—turn count Single—turn data
in%llj)tcgit Data output name outbut b in%lL?thit Data output name outbut b
1 Over flow error bit 0 bit 15 9 bit(MSB)
2 12 bit(MSB) 16 8 bit
3 11 bit 17 7 bit
4 10 bit 18 6 bit
5 9 bit 19 Single—turn data 5 bit
6 8 bit 20 4 bit
7 7 bit 21 3 bit
8 Multi—turn count 6 bit 22 2 bit
9 5 bit 23 1 bit
10 4 bit 24 0 bit(LSB)
11 3 bit
12 2 bit
13 1 bit
14 0 bit(LSB)

Autonics



EPM50 SERIES

mParallel Interface 1024 division single-turn data output waveform

(Binary code)

o 1 2 3 6 7 8 1022 1023 '0
LT LT L XX T
2 [ I L XX L
2t L XIX L
2¢ 1 XX L
2! XX L
2° XXX L
2° XX L
27 XX L
2f XXX L
2° XX L
TS
|
#TS=0.3515625" £15'
# Above waveform is based on the positive logic.(The output waveform of negative logic is opposed.)

mParallel Interface 8192 revolution multi-turn count data output waveform

(Binary code)

o 1 2 3 6 7 8 8191 '0
LT LT L XX T
2’ | I L XIX ™7 L
2t L XX 7L
2° XX 7 T
2! XX T L
2° XX 7L
2° XX T L
2’ XX 7L
2° XX L
2° XX 7T
2" XX T L
2" XX T L
2" XX 7L

¥ Above waveform is based on the positive logic.(The output waveform of negative logic is opposed.)

mControl output 1/O circuit

®SS| input « output

Control input

SSI CLK |

) CLOCK+ input
R R !
c :
ﬁ_té
- CLOCK= input

E COMMAND| |
input |15 Py CI__L input
circuit = - circuit

=

Control input

O +V(12-24VDC)
VCC '
| |:Single—turn data reset input

Multi—turn count reset input
Clear input
Direction input

Main circuit

D GND(0V)
O Shield wire

#Input level
= High : 5—24VDC
Low : 0—1.2VDC
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¢ 50mm Shaft Multi-turn Absolute Type

mControl output I/O circuit
®SS| output

Control input

SSIDATA| ! |3 [
Output S DATA+ output
circuit T
=

DATA— output

i

®Parallel input « output
Control input Control input
E_—(') +V(12-24VDC) [ F——————0 +V(12-24VDC)
| |vee T _ I :
= . [~ Single—turn data reset input | L ) )
COMMAND| {3 % ' | Multi—turn count reset input =N . Single—turn data output(10bit)
S W Q Output| 1| €7 ' 1| Multi—turn count output(13bit)
Input |1 l ”| Clear input el - P
cireuit | % 1 E Direction input circuit E % | E E OVF alarm output(1bit)
E = T 1 = Latch input = E _________ mE |
e QO GND(OV)  #Input level L O GND(0V)
; - . v High : 5—-24VDC : S Shi i
o Q Shield wire Low - 0—12VDC o Q Shield wire
¥ Output of each bit is the same circuit.
% Overload or short may cause circuit break.
mConnections
®SS| output
[oF:1.] [}
Cable color Description Cable color Description
Brown CLOCK+ Gray Single—turn data reset
Red CLOCK— Blue Multi—turn count reset
Orange DATA+ Purple Clear
Yellow DATA— Green Direction
White +V (12-24VDC)
Black GND (0V)
Shield wire Signal shield cable(F.G)

®Parallel output

Multi-turn count cable(Sheath color : Black) Single-turn data cable(Sheath color : Gray)
Cable color Description Cable color Description
Brown 20 Brown 20
Red 2! Red 2
Orange 0? Orange 22
Yellow 28 Yellow 23
Green 24 Green Single—turn 24
Blue Multi—turn 2° Blue data 2°
Purple count 26 Purple 26
Gray o7 Gray 27
Pink 28 Pink 28
Clear 29 Clear 2°
Light brown 210 Light brown NC
Light yellow oM Light yellow Direction
Light green 212 Light green Latch
Light blue OVF Light blue Clear
Light purple Multi—turn count reset Light purple Single—turn data reset
White +V(12—24VDC) White +V(12—24VDC)
Black GND(0V) Black GND(0V)
Shield wire Signal shield cable(F.G) Shield wire Signal shield cable(F.G)

¥ Please wire properly.
% As for parallel output, it is recommended to connect +V and GND of both multi—turn count cable and single—turn data cable.
% The metal case and shield wire of encoder should be grounded (F.G).
#Input/Output cable must not be short—circuited, because Driver IC is used in output circuit.
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EPM50 SERIES

mDimensions (Unit:mm)
®Bracket ®Coupling(EPM50)
2-M4Bolt 4.5 2.5 919 25
mounting hole $87%" 3.4 3.4
7 T N ~
n | [ -
- ol - [2 AN [
e & i
y )} 4-M4X0.7
«©
4-M4x0.7 DP:10 e
P.C.D 38 14.5 d
®SS| output
15 55.5 20 Panel M4
3]..3 .
A
' A
o8 o
2l g 8% R 0= =
hSY
Y

v =) b,
N
®Parallel output
15 55.5 20 Panel M4
31,.8 }
r A
y He B =)
ez 110
ol &8 g? (>
HE R =5 e = I R
ASS
Y
Y &l
y
Bracket
mFunctions

OSingle-turn data reset

Single—turn data will be initialized as "0y when GND
(low level) is input over 100ms on single—turn data
reset line. In case of not using single—turn data reset
line, connect the line to OPEN or +V (High level).

OMulti-turn count reset

Multi—turn data will be initialized as "revolution
04 when GND (Low level) is input over 100ms on
multi—count reset line. In case of not using multi—
turn count reset line, connect the line to OPEN or
+ V (High level). OVF alarm will be initialized with
muli—turn count reset input.

OClear

Single—turn data will be initialized as "0, and multi—
count will be also initialized as "revolution 04 when
GND (Low level) is input over 100ms on Clear line.
In case of not using clear line, connect the line to
OPEN or + V (High level). OVF alarm will be initialized
with clear input.

ODirection

Connect Direction line to OPEN or +V (High level)
and turn on the power. Output will increase when
rotation direction is CW from shaft axis. In case of
connecting to GND (Low level), output will increase
when rotation direction is CCW. If direction setting
is reset, single—turn data, multi—turn count and OVF
will be reset together since direction setting is initial
setting which is set with Power ON.

OLatch(Parallel output model only)

When connecting latch line to GND (Low level) over
500us, outputs for single—turn data, multi—turn count
and OVF at latch point will be remained. When latch
line is connected to OPEN or +V (High level), output
will be returned to operating mode output.

OOVF

It is an alarm function providing output when multi—
turn count is out of rotation ranges(0 to 8191
revolutions). OVF will be initialized through direction
setting change, multi—turn count reset or clear input.
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Applications

mApplications
Stopping the motor at right position X, Y table positioning of NC tooling machine
#Incremental encoder #Incremental encoder
Table
Servo motor
Ball screw
Control
(F)
encoder
Measuring of Robot arm angle and position Controlling drill position of NC machine
#Incremental encoder *% Absolute encoder

Use 8 divisions of
ENP encoder

Control system

1" \AA

Control system

Controlling position of moving crane Controlling table angle of NC machine

#Incremental encoder € Absolute
encoder

Use 6 divisions
of ENP encoder

180° ENP encoder

Measuring the length of sheet Controlling entrance and exit of car

#Incremental encoder ¥ Absolute encoder

Trimmer

(Film, Tape, Paper etc.) | ENP encoder
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Technical Description

mOverview

It is being digitalized and accelerated with built—in
micro processor because of development of computer.
It is widely used in industrial NC, ROBOT, servo
motors and OA equipments in order to detect accurate
location and operating speed and to provide some
feedback.

Rotary encoder is a device that converts shaft's

m/Connection example and output
types of rotary encoder

OTotem pole output

A totem pole output is a type of electronic circuit
that consist of two transistors between +V and OV
as shown in the figure below. When output signal is
"H", upper transistor will be ON and lower transistor

rotation angle into electrical signals(pulse) and
provides an output.

will be OFF. When output signal is "L", upper transistor
will be OFF and lower transistor will be ON. Totem
pole output features low output impedance because
the circuit is designed to be capable of flowing current
in both directions. In addition, it has little influence
of waveform distortion and noise, and is used for
longer encoder line.

mPrinciple of operation

Olncremental rotary encoder
Incremental rotary encoder consists of a rotating slit
which is painted black pattern and a fixed slit between
light emitting elements and light receiving elements.

By rotating encoder's shaft, light from the light Totem pole output circuit
emitting elements passes through these silts, or is — . O +V
blocked. The passing light is converted as current -
signal by light receiving element. This current signal 3 Outflow current(Max. 10mA)
outputs square wave pulse through a wave shaping 5 Output
circuit and an output circuit. Incremental output .%
phases are A phase, B phase which have phase = Inflow current(Max. 30mA)
difference at 90°, and Z phase, zero—reference phase. - O 0V
B phase _
Light emitting A phase Light receiving element
m T - (PDA element) Equivalent circuit
F) "H" output "L" output
Z phase +V T—O +V
Fixed slit ON MOW current OFF
Rotating shaft
\ Rotating slit Output Output
Photo
Infrglraed_ diode OFF ONWOW current
@ Herl ¥ - parsoni— shaping —OUtPu—0 ouT A j—o ov ov
circuit circuit circuit

Com— Wave
@ RS * —— parisonf—{ shaping |_[Outoutl_~ oyt B ®|n case of voltage output type

circuit circuit circuit

Encoder inner circuit | External connection
Com— Wave
] parison[—] shaping [ Ogtpgtt_o ouT Z T
circuit circuit circul

~ <«—Q +V

) EJjShaft «—Q 0V
s

it <+—(Q Shield
Ml < Functional block diagram >

+V

utflow current

N
9
1, (10mA Max.)

Main circuit

OAbsolute rotary encoder
The absolute rotary encoder divides from 0° to 360°
as certain rate and specifies electrical digital code
(BCD, Binary, Gray code) to the each divided angle
position. The absolute rotary encoder as the absolute

®|n case of NPN open collector output type

angle sensor outputs the specified digital code Encoder inner circut | External connection
according to the rotational shaft position. Due to no — ATV

impact on the electric characteristics, this encoder b

does not need memory retention circuit against power
failure and has high noise strength. A Output +

Light emitting
element

Light receiving element
(PDA element)

Inflow current
(30mA Max.)

AoV

Main circuit
,_}L;AJ\_‘.

bo

Fixed slit

Rotating slit
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®Connection example totem pole output type and
IC circuit

If certain deviation occurs between encoder's
max. output signal voltage (Vout) and max.
allowable input voltage of logic IC(Vin), it is
required to adjust circuit's voltage level as shown
in the figure below.

Main circuit
Control circuit

Rotary encoder Application circuit TTL or
CMOS IC circuit
#If input voltage of control circuit is lower than applied
voltage of encoder,
1)Make sure that zener voltage on ZD should be the
same with max. allowable input voltage (Vin) of
logic IC circuit.
2)Make sure that Ra and Rb should be adjusted to
stable input signal level when designing application
circuit.
3)In case cable length between encoders and control
circuit is short, it is fine to design the circuit without
Ra and D1.

®Connection example totem pole output type and
Coupler

Encoder's output circuit can be isolated by using
photo coupler as shown in the figure below.

V =,

Control circuit

Photo coupler

Main circuit

Rotary encoder

Note 1)All components applied to application circuits
shall be connected adjacent to photo coupler.

Note 2)Make sure to select the photo coupler having
higher response speed than encoder's max.
response frequency.

Technical Description

ONPN open collector output

As shown below, it is one of various output types
using NPN transistor to connect emitter with "OV"
terminal, and to open "+V" terminal with collector
so that collector terminal can be used as an output
terminal.

It is useful when encoder's power voltage and controller's
power voltage are not matched.

NPN open collector output circuit

QO +V
."é‘
e O Output
©
c x Inflow current(Max. 30mA)
5] I
=
O oV
Equivalent circuit
"H" output "L" output

— 0O +V — 0O +V
Inflow current
J)—O Output h Output
OFF ON
ov ov

®Connection example of NPN open collector
output type collector and counter.

When connect to a counter which is voltage input
type, please connect to pull—up resistance
between +V and output (transistor's collector)
from external.

- + E
E - R e
5 IN ©
@ o
c =
£ g
=
ov ©
Rotary encoder Voltage input type counter

Note) Make the value of pull up resistance under 1/5 of
input impedance of a counter.

®Connection example of NPN open collector
output type and photo coupler

+V , -

e %

+ ! P =

5 STLE I e ©

2 T Rb | oot °

o —AM <

= ' (e}

T L e O
= Photo coupler

Rotary encoder

Note 1)Ra value should be a high resistance within
the stable operating range of photo coupler.

Note 2)Rb value should be within the stable operating
range of photo coupler. This value is not
exceeded the rated load current of rotary
encoder.
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Technical Description

OPNP open collector output
(Only for absolute type)

As shown below, it is one of various output types
using PNP transistor to connect emitter with "+V"
terminal, and to open "OV" terminal with collector so
that collector terminal can be used as an output
terminal.

It is useful when encoder's power voltage and controller's
power voltage are not matched.

PNP open collector output circuit

O +V
44 Outflow current

QO Output

Main circuit

O ov

Equivalent circuit

"H" output "L" output

+V —3—0 +V

ON OFF

Output Output

Outflow current

———Oow

—OQ 0V

®Connection example of PNP open collector output
type and external application circuit

Main circuit
Control circuit

ov

ENP Application circuit TTL or
Rotary encoder CMOS IC circuit
Note 1)Please use low resistance that does not exceed

the rated load current of rotary encoder.
Note 2)Select components that make zener voltage of
7D the same as maximum allowable input voltage
of logic IC.

®Connection example of PNP open collector output
type and photo coupler

Main circuit
Control circuit

ov

Rotary encoder

Note)Ra and Rb values should be within the stable

operating range of photo coupler. These values

are not exceeded the rated load current of rotary
encoder.

% Only absolute rotary encoder has PNP open collector
output type.

Photo coupler

OConnection example of rotary encoder and

PLC

Rotary encoder output is able to connect PLC which
is DC type inpiut module. Be sure to set the output
pulse of rotary encoder longer enough (more than
10 times) than scan time of PLC.(Either make rpm
lower or use a low pulse encoder.).

Because DC power of PLC is not stabilized, please
supply stable power to rotary encoder.

®Common terminal is "OV"

+ DC24v
— |Power supply

Brown DC stabilized power supply

A Poo —

| Py

E5088-C1-3-T-24 4 — T J

E50S8-J-3-V—-24 7'y 1[—,_,'<§
CoM : =
® b3
z[ 77 S
o White S &
. e

i i 1!1>i<§

wire COM . |_
777 —

PLC DC input circuit
®Common terminal is "+24V"
|+ | DCc2av
—— — |Power supply
Brown DC stabilized power supply
]

E50S8-1-3-T—24 ?- I

E5088-1-3-N-24 & _r—»’ig
e
2
Z[ S
- [0}
. [| €

X _z—n>'<§

I ]
7777 —

PLC DC input circuit

OLine driver output

Line Drive output uses Line Drive exclusive IC
(261.S31) on output circuit as shown below. That
exclusive IC has high speed response. So, it is proper
for long—distance transmission and is strong on noise.
However, use IC(261.S32) corresponded to RS422A
on response side.

Also, in case of extending wiring length, use twist
pair line. If make output line, it is able to get a
characteristic to eliminate normal mode noises as
offsetting electromotive force occurred in line.
(Terminating resistance of receiver(Zo): Approx.
200Q)

Encoder inner circuit

External connection

- i +5V
A
\rj .
.‘%’
o
= 1+
c
£ _
>
1C26LS31 " Reverse 1C26LS32
\’:,) Signal
o Driver L oV Receiver
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mGlossary

®Resolution
Resolution is number of output pulse while rotary
encoder shaft revolves once.
For incremental rotary encoder, resolution means
number of graduations on a silt, and for absolute
rotary encoder, resolution means number of divisions.
®Starting torque
The torque needed to rotate the shaft of the rotary
encoder at startup. The torque during rotation is
normally lower than the starting torque.
®Maximum response frequency
The max. number of pulses that rotary encoder
could respond electronically in a sec. And it also
can be the shaft speed when the device in which
the encoder is used is in operation.
Revolutions
60
Note) Max. revolutions should be within max.
allowable revolutions. Resolution should not
be exceeded max. response frequency.
®)Maximum allowable revolution (rpm) —
Mechanical specification
It means the mechanical maximum allowable
revolution of rotary encoder, and has an impact on
the lifetime of the encoder.
So, please do not exceed the rated values listed in.
®)\aximum response revolution (rpm) —
Electronic specification
The maximum revolution speed for rotary encoder
to output electric signal ordinarily. It is decided by
max. response frequency and resolution.
Max. response Max. response frequency
revolution (rpm) = Resolution X 60
Set resolution that makes max. response revolution
not to exceed max. allowable revolution.

Max. response frequency = X Resolution

®CW (Clockwise)
The clockwise direction of rotation from the shaft,
the shaft. (A phase precedes B phase at 90° in
our company's standard feature.)

®CCW (Counterclockwise )
The counterclockwise direction of rotation from
encoder's shaft. (B phase precedes A phase at
90°in our company's standard feature.)

®A, B phase
Digital signals of which phase difference is 90°,
and that is to determine the direction of rotation.

@7 phase
Signal that is generated once a revolution and is
called zero—reference phase.

®BCD Code(Binary—Coded Decimal code)
It is a binary—coded decimal system.
Because it is easy to change a decimal code to
binary code with the '8 4 2 1' that indicates the
weight of each bit, it is widely used with controllers
and counters.
Ex)In case of converting decimal digit 23 to binary—

coded decimal code, it would be;

2 3
———

23=0010 0011
SARREE
8 4 2 1 8 4 2 1 <— The weight of each bit
Tens position  Ones position

Technical Description

®Binary code

The most basic code expressed in combination of

0 and 1.

Ex)In case of converting decimal digit 27 to binary
code, it would be 11011.

2| 27
2113 —-1
21 6 —-1
213 --0

1 —-1

Write down in the direction of arrow.

®Gray code
Gray code is made to complement the defects of
binary code. Only one bit changes state form one
position to another so that it prevents errors occurring.
Ex)In case of converting decimal digit 12 (1100
in binary code) to gray code, it would be 1010.

Binarycodel 1 O O
i\/l \/i It becomes 1 if third bit and fourth
bit of binary code are different from
each other, and becomes 0 when
Graycode 1 0 1 0<— they are equal to each other.

It becomes 1 if second bit and third

bit of binary code are different from

each other, and becomes 0 when

they are equal to each other.

It becomes 1 if the first bit and the second
one of binary code are different from each
other, and becomes 0 when they are equal
to each other.

The first bit of binary code (called MSB) remains
the same as the first bit of gray code.

< Absolute code table >

© ) BCD Code

% Gray Code Binary Code <10 X

S | 2729020120 | 2129222100 | 2902 21 90| pa 92 1 o
0 00000 000O0O0OI |O0OO0OOO|[O0OOOO
1 00001 00001 ]|00O0O0|00O0O0H1
2 00011 00010 f00O0O0|0O0T10
3 00010 00011|000O0|00O0T1H1
4 00110 00100]|00O0O0O|0T1TO0O0
5 001 11 00101 ]0o00O0|0T1O0H1
6 00101 0011000000110
7100100 00111 (0000|0111
8 01100 01 000]|0O0OO0O0|1000
9 01101 01001 ([000O0|1001
1001111 01010(0001]|0000
1101110 01011 ]|0001[00O0 1
12101010 011001 (0001|0010
1301011 01101 |0001|00T11
14101001 01110(0001|0100
15/ 01000 011110001 [0101
1611000 10000 |0O0O0T1T[O0O1T10
17111001 10001 |00O01]|0 111
1811011 10010 (|0001]|1000
19111010 10011 (0001|1001
20011110 10100]|001TO0]0O0O0CO
2111111 10101001 0|00O0H1
2 11101 1 0110]0010[0010
2311100 10111]|]0010]|00T1H1
24 10100 11000 (00100100
251 1 0101 1100100100101
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Technical Description

mProper usage

OCaution for using
Because rotary encoder consist of precision parts,
excessive force can cause internal slit damaged.
So, please be careful when using it.
®When combine to chains, timing belts, toothed
wheels, use the coupling so that the axis of encoder
is not impacted by an excessive force.

Chain
toothed wheel Bearing

L|W_o|d
£

®Do not hammer when combining either hollow
shaft or built—in type encoder with a body of
revolution. Especially be careful with high—pulse
encoder that has fragile glass slit.
®Pulse phase of encoder varies depending on the
direction of rotation. If the shaft rotates right
when see it from the end of the shaft, it is
Clockwise (CW). And if it rotates left, it is
Counterclockwise (CCW).
A phase precedes B phase when it is on CW.

Rotary encoder

® A phase precedes at 90°
Coupling Clock A Phase
wise :90"_
®[f there is a huge combining error among the axis cw) B Phase I I I L
of rotation when combining encoder to coupling,
the life time of the encoder can be reduced. B phase precedes at 90°
D Counter
. c 4_3_' olock A Phase I I |_
- .—.1 wise
(ccw)
B Phase_]._u I I I
}\' 175 Nl IIEN 90°
SOREE i
e OWiring cautions
$ = 0.5mm Max. ®Cable shield line of rotary encoder is directly
e = 0.25mm Max.
6= 5°Max I II - connected to the case, so please ground the metal
%3 I e T o parts of encoder case to prevent from malfunction
| caused by external noises. Also make sure shield
line of encoder cable to be grounded, not to be
(Unit:mm) opened.
Provision Coupling
Division A B C D Encoder Signal line
¢ 4mm coupling ¢4 »13 15.6 21 Input
@ 6mm coupling 6 15 16.4 22 circuit
¢ 8mm coupling 68 919 18.2 25 ) )
[¢«—— Shield wire
¢ 10mm coupling 10 ¢ 22 18.2 25

®Do not apply excessive loads to the axis of rotation.
®Work on the wiring when power is turned off. And

wrap it with pipe separately from other wires like
power line, otherwise malfunction or internal circuit
failure can be caused.

@]t is better to shorten the wire length otherwise,
the fall and rise time of wave form gets as long as

Radial

*#Please refer to mechanical

Thrust specifications. the wire extended. Because which make it impossible
to get an wanted output wave, please use it after
®Be sure not to inflict more than 3kg-f of the tensile standardizing the wave form using Schmidt trigger
on Rotary encoder wiring. circuit.
OVibration
Rotary encoder above 3kg-f —

®If vibration is inflicted to rotary encoder, pulses
can be caused in wrong way. Thus, please place it

J in vibrationless area.

— \C‘able ®The more pulses in one revolution, the narrower

Panel the gradations on resolution curve, and in which

condition, operation vibration can be transmitted

®Do not drop water or oil on the rotary encoder. and that may cause uncommon pulses.

Otherwise, it may cause malfunction.
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