EP50S Series

Diameter 50mm Shaft type Absolute Rotary Encoder

(m] Features

e Compact size of external diameter 850mm

e Various output code: BCD, Binary, Gray code

e Various and high resolution(720, 1024 divisions)
e Protection structure IP64(Dust-proof, Oil-proof)

(m] Applications

e Precision machine tool, Fabric machinery, Robot, Parking system

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

C€

(w] Ordering information

EP50S| | 8 |- 1024 |-| 1 | | R |- P |- 24 |
[ [ [ [ [ [ [
Series Shaft diameter |Pulse/1Revolution [Output code Revolution direction Control output Power supply
Diameter 1-BCD Code F: Outpqt va!ue increase at | P : PNP open 5 :5VDC +5%
Refer to o CW direction collector output :
250mm 28mm . 2 : Binary Code X . X 24 : 12-24VDC
shaft type resolution 3: Gray Code R : Output value increase at | N : NPN open +5%
’ CCW direction collector output -
(m] Specifications
Item Diameter 350mm shaft type of absolute rotary encoder
Resolution 6, 8, 10, 12, 16, 20, 24, 32, 40, 45, 48, 64, 90, 128, 180, 256, 360, 512, 720, 1024
Output code BCD Code Binary Code Gray Code BCD Code Binary Code |Gray Code
1024- |TS:0.3515°+15"  [TS:0.3515°+15"  [TS:0.703°+15'
‘;'ZV('JS_"’” (13bit) (10bit) (T150_b1"3+25. TP1:12°460'(1bit) [TP1: 12°£60'(1bit) [ TP1: 12°£60'(1bit)
division | TS: 0-5°425' (11bit) | TS: 0.5°425" (10bit) | 1gpin)” 20-  |TP2:2°#60'(1bit) [TP2: 2°60'(1bit) | TP2: 2°+60'(1bit)
- e - SR - — division | TS: 18°+60'(5bit) | TS: 18°£60'(5bit) |TS: 36°£60'(5bit)
512-  |TS:0.703°+15' TS:0.703°+15 TS: 1.406°+15 185480 1ht . 18°+60 b 1854601 b
division | (11bit (Sbit (Sbit EP: 18°+60'(1bit) |EP: 18°+60'(1bit) |EP:18°+60'(1bit)
0 on TSI 1°£25(10bit)  |TS: 1°425/0bit)  [TS: 2°425(9bit)
256-  [TS: 1.406°15' TS: 1.406°+15' TS: 2.8125°+15' TP1: 15°+60'(1bit)| TP1:15°+60'(1bit) RO A
division | (10bit) (8bit) (8bit) TP2.2°460(1bit) | TP2:2°460(1bit) | Toa: o om (10
180- 16 |TS'225°460°  |TS:225°:60°  |10%,2 BO(1bif)
oo | TS: 2°+25'(9bit) TS: 2°+25'(8bit) TS: 4°+25'(8bit) . o P TS:45°+60'(4bit)
division division | (5bit) (4bit) EP: 22.5°+60'
128-  [TS:2.8125°15'  [TS:2.8125°t15'  |TS:5S5625°+15' EP: 22.5°460' EP: 22.5°+60' RIS
division | (9bit) (7bit) (7bit) (1bit) (1bit)
ggl-ision TS: 4°+25'(8bit) TS: 4°+25'(7bit) TS: 8°+25'(7bit)
64- . ) ) ) ) )
| TS: 5.625°+15'(7bit) | TS: 5.625°+15'(Bbit) | TS: 11.25°+15'(6bit) TP1:15°+60'(1bit) | TP1: 15°460'(1bit)| TP1: 15°+60'(1bit)
Output phase / j‘é"s'm‘ 12 |TP2:3°+60'(1bit) |TP2: 3°+60'(1bit) |TP2: 3°+60'(1bit)
Output angle division | TSt 7.5°£25'(7bit) | TS: 7.5°425'(6bit)  |TS: 15°:25'(6bit) |division | TS:30°460'(Sbit) |TS: 30°+60'(4bit) | TS: 60°+60'(4bit)
c 4'5V'S'°" EP:30°60'(1bit) |EP: 30°+60'(1bit) |EP: 30°+60'(1bit)
2 division | TS: 8°£25'(7bit) TS: 8°+25'(6bit) TS: 16°+25'(6bit)
§ TP1:5°+60'(1bit) | TP1: 5°+60'(1bit) | TP1: 5°+60'(1bit) TP1:30°+60'(1bit) [TP1: 30°+60'(1bit)| TP1: 30°+60'(1bit)
k) 40-  |TP2:2°t60'(1bit)  |TP2: 2°+60'(1bit)  [TP2: 2°#60'(1bit)  |10-  |TP2: 12°t60'(1bit)| TP2: 12°+60'(1bit)| TP2: 12°+60'(1bit)
2 division | TS: 9°+60'(Bbit)  |TS: 9°+60'(6bit)  |TS: 18°+60'(6bit)  [division | TS: 36°+60'(4bit) |TS: 36°£60'(4bit) |TS: 72°+60'(4bit)
° EP: 9°+60'(1bit) EP: 9°+60'(1bit) EP: 9°+60'(1bit) EP: 36°+60'(1bit) |EP: 36°+60'(1bit) [EP: 36°+60'(1bit)
3 TP1:7°£60'(1bit) | TP1:7°+60'(1bit) [ TP1: 7°+60'(1bit) TP1:39°+60'(1bit) | TP1: 39°+60'(1bit)| TP1: 39°+60'(1bit)
g 32-  |TP2:2°60'(1bit)  [TP2: 2°460'(1bit)  |TP2: 2°x60'(1bit) [10-  |[TP2: 15°+60'(1bit) | TP2: 15°£60'(1bit) [ TP2: 15°+60'(1bit)
@ division | TS: 11.25°+60'(6bit) | TS: 11.25°+60'(5bit) [ TS: 22.5°+60'(5bit) |division | TS: 45°+60'(3bit) |TS: 45°+60'(3bit) |TS: 90°+60'(3bit)
w EP: 11.25°+60'(1bit) | EP: 11.25°+60'(1bit) [EP: 11.25°+60'(1bit) EP: 45°+60'(1bit) |EP: 45°+60'(1bit) |EP: 45°+60'(1bit)
TP1: 8°+60'(1bit) | TP1: 8°£60'(1bit) | TP1: 8°+60'(1bit) TP1: 53°460'(1bit) | TP1:53°+60'(1bit) | TP1: 53°+60'(1bit)
24-  |TP2:3°t60'(1bit) |TP2: 3°+60'(1bit)  |[TP2: 3°+60'(1bit)  |6- TP2: 15°460'(1bit) | TP2: 15°+60'(1bit)| TP2: 15°+60'(1bit)
division | TS: 15°+60'(6bit) | TS: 15°+60'(5bit)  [TS: 30°+60'(5bit)  |division | TS: 60°+60'(3bit) |TS: 60°+60'(3bit) |TS: 120°+60'(3bit)
EP: 15°460'(1bit)  |EP: 15°+60'(1bit)  |EP: 15°60'(1bit) EP: 60°+60'(1bit) |EP: 60°+60'(1bit) |EP: 60°+60'(1bit)
PNP open YT .
Control |collector output Output voltage : Min. (Power supply-1.5)VDC, Load current : Max. 32mA
output |NPN open . ; .
collector output Load current : Max. 32mA, Residual voltage : Max. 1VDC
Response time(Rise/Fall) | Ton=800nsec, Toff=Max. 800nsec(Cable length : 2m, | sink = 32mA)
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 type(Cable gland)

X1: TS=Signal Pulse, Tp=Timing Pulse, EP=Even Parity
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250mm Shaft Absolute type

(m] Specifications ®
Item Diameter 350mm shaft type of absolute rotary encoder Clectric
@.S Starting torque Max. 40gf-cm(0.004N-m) P
(Eug Moment of inertia Max. 40g-cm?(4x10-°kg-m?) z'pbtfcf
§§ Shaft loading Radial : 10kgf, Thrust : 2.5kgf sensor
=& | Max. allowable revolution™?|3000rpm ©
Vibration 1.5mm amplitude or 300m/s”at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours DoorlArea
Shock Approx. Max. 50G
Environ-|Ambient temperature |-10 to 70°C, storage : -25 to 85°C ®
ment  [Ambient humidity |35 to 85%RH, storage : 35 to 90%RH comor™
Protection IP64(IEC standard)

Cable @7, 15-wire, Length : 2m, Shield cable(AWG 28, Core diameter: 0.08mm, Number of cores: 40, Insulator out diameter: g0.8)| | &) __ =
Accessory Fixing bracket, Coupling sensor
Approval C€
Unit weight Approx. 380g

X 2: Make sure that. Max response revolution should be lower than or equal to max. allowable revolution when selecting the resolution.
Max. response frequency

[Max. response revolution(rpm)= Resolution x 60 sec] O ectors
XEnvironment resistance is rated at no freezing or condensation. Socket
(=] Qutput waveform o
e 24 division (BCD code output) contreller
Model |[EP50s8-24-101-01- 1) O

Power
012 3456 7 8 91011 1213141516 17 18 19 20 21 22 23 0 controller
AR R T i I I I I e I e I A a I R I a I R A A N
)
Qa2 S 1 I | O Oy Oy IO Oy R B e B R Gounter
A s N | L Y S S o O Yy A ey N e RN e I ®
Timer
2 1 I 1 I 1 I 1 I L
22 | | | | Panel
meter
2° I ] I ]
™)
Tacho/
20x 10 [ ] ;;;T::i/ Pulse
2'x10 I L o
isplay
EP 1 I g i A Oy WA iy W IR s IR o s A
TS TP1 P2 (P
pard > - (o)
Sensor
XTP1=8°460', TP2=3°60", TS=15°:60", P=15°60' controller
X Above waveform is based on the positive logic. (The output waveform of negative logic is opposed to above waveform.) ®
e e . Switching
e 24 division (Binary code output) mode power
Model |EP50S8-24-200-00-00 @
01 2 3 45 6 7 8 9 1011 12 1314 1516 17 18 19 20 21 22 23 0 i‘ggﬁ;’
X baisnipainainaina i g inainainaipn i st nainatnn ipn i nninnina i nn i pa i pa i pu i Driver&Controller
(R)
TP2 LTI UL L L L AL LR FL L FL L L L LT f;;’i’c"i”
panel
20 L L T T T L T L T T T L ©)
Field
2' 1 I 1 I 1 I 1 I 1 I L devics
2
2 [ 1 [ 1 I [ (STo)ftware
2° I 1
oth
2 I L B
EP [ 1 I L1 [ Ll I
TS TP1 P2 iP
-+ -

XTP1=8°+60', TP2=3°1+60', TS=15°+60', P=15°+60'

X Above waveform is based on the positive logic. (The output waveform of negative logic is opposed to above waveform.)
____________________________________________________________________________________________________________|]
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EP50S Series

(m] Qutput waveform
e 360 division (BCD code output)

Model |EP5088-360-1D-P-D
0 1 2 3 45 6 7 8 178 179180181 182 357358359 0
PP LT LT LT L I L L L XX P
2 I | L XX D I
2 L XX XX L
2 XX | XX L L
10x2° XX | XX L
10x2' XX | XX
10%2* XX | XX L
10x2° XX | XX
100x2° XXX XX L
100%2' — XX XX L
XTS=1°+25'

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

e 360 division (Binary code output)

Model |EP50$8-360-2I:|-P-I:|
Q 1 2 3 4 5 6 7 8 178179180 181 1{32 357 358359 0
P XX LT XX LT
P L L XX | XX L] L
P ‘ L XX | > L
2L XX XX
2 XX XX | |
FA . XX XX L
L XX XX L
7 L XX T XX
Pl XX XX L
BEL
XTS=1°+25"

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

e 1024 division (BCD code output)

Model |EP5038-1 024-10-0-1
0 1 2 3 4 586 7 8 511 512513 1021 10221023 0
LT LT L L L XX LT XX LT L
ot P I L XX 7T XIX L
g2 il L XX XXX
2 — XX XX
10x2° XX T XX
10x2" & : : : : : : : XX _ i XX L
10%22 | XX XXX
10x2° | XX XX
100x2° XX T XIX
100%2" | XX XXX
10022 | XX T XX
100%2° XX XX
1000x2° ; XX XX L
TS

XTS=0.3515°+15"
X Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.)
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250mm Shaft Absolute type

(m] Qutput waveform ®
PR . lectri
e 1024 division (Binary code output) Sensor
Model [EP5058-1024-200-P-0 Fiber
o
01 2 34 506 7 8 511 512513 1021 1022 1023 0 sensor
2 LML LT XX LT XX LT ©
2 M L XX T XX T L o
22 L XIX L XIX L
2 XX XX L Prasimity
2! XIX L XIX L seneer
2° XX _XIX L ®
2 XIX L XIX L Soner”
2’ XX XXX L
2 XX L XIX L Rotary
2 XX T XX L e
TS (G)
- Connector/
Socket
XTS=0.3515°+15'
X Above waveform is based on the positive logic. (The output waveform of negative logic is opposite to the above waveform.) ]
emp.
comeoller
. ()
(@] Control output diagram SR/
controller
PNP open collector output NPN open collector output
Rotary encoder circuit |Load connection Rotary encoder circuit |Load connection g;umer
v =
\Ij (K)
5 E Max. 32mA E fimer
£ ., Output + £ +
(3] O - g - )
% ' - T - Par;el
E ] : E meter
ot e
1 Speed/ Pulse
= meter
X Output circuits of all phases are the same.
- g\gplay
(] Connections
e BCD Code ©)
S
Resolution |6 |8~ |10- |12- [16- |20- |24- |32- |40- |45- |48- |64- |90- |128-]80- |256-|360-|512-|720-|1024- contraller
divi- |divi- |divi- |divi- |divi- |divi- |divi- [divi- |divi- |divi- |divi- |divi- |[divi- |divi- |divi- [divi- |divi- [divi- |divi- |divi-
Color sion [sion [sion |sion |sion [sion |sion |sion [sion |sion |sion [sion [sion |sion [sion |sion |sion [sion [sion |sion e
& |White +V mode power
= supply
& |Boack ov
Brown 2° S oper
Red 2! Eiovteor:%:omroller
Orange 2 R
Yellow N-C [2° cogie
) panel
Blue N-C [2°x10
o [Purple N-C 27'x10 ot
2 |Gray N-C 27x10 devicn”
>
& |White/Brown [TP1 N-C [2°x10
O |White/Red  |TP2 N-C [2°x10 Wfware
White/Orange |EP N-C 2'x100
White/Yellow |N-C 2°x100 "
White/Blue N-C 2°x100 Other
White/Purple |N-C 2°x1000
Shield wire F.G.

X Unused wires must be insulated.

X Encoder case and shield wire must be grounded(F.G.).

XN-C: Not Connected.

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

.|
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EP50S Series

(@] Connections
e Binary Code/Gray Code

Resolution [6- |8~ |10- [12- [16- [20- [24- |[32- |40- |45- |48- |[64- [90- |[128- |80- |256- |360- [512- [720- [1024-
divi- |divi- |divi- |divi- [divi- |divi- |divi- [divi- |divi- |divi- |divi- [divi- |divi- |divi- [divi- [divi- |divi- [divi- [divi- |divi-
Color sion |sion [sion |sion [sion [sion [sion [sion [sion [sion [sion [sion [sion [sion [sion [sion [sion [sion [sion |sion
g |White +V
£ |Boack ov
Brown 2°
Red 2!
Orange 2?
o |Yellow N-C 2°
S |Blue N-C 2
5 |Purple N-C 2°
g Gray N-C 2°
White/Brown |TP1 N-C 2’
White/Red TP2 N-C 2°
White/Orange |EP N-C 2°
Shield wire  [F.G.
X Unused wires must be insulated.
X Encoder case and shield wire must be grounded(F.G.).
XN-C: Not Connected.
X Output cable must not be short-circuited, because Driver IC is used in output circuit.
(@] Dimensions
(unit: mm)
4.4
NEN 15 56 225
B4 | 3| .35
29
7
ES T
\ o
3 3 @ Q
I/
® L
| 97, 15-wire
: Length:2000
00)
4-M4x7 DP:10
11 P.C.D 38
Panel
e Bracket
2-M4 Bolt 45 2.5
mounting hole -
& / < 3 1
R - — < = J_B
SR pees
Gan ® _—
\ )
©
v /=]
‘ 14.5 ‘ © Bracket
l———m] <+
e Coupling(EP50S)
219 25 * Parallel misalignment : Max. 0.25mm
281 * Angular misalignment : Max. 5°
3.4 34 * End-play : Max. 0.2mm
"“l! " " X For parallel misalignment, angular misalignment, end-play terms,
{+3 Ho IS refer to the F-78 page.
\i "" 4-M4x0.7 XFor flexible coupling(ERB Series) information, refer to the F-71 page.
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