Features

W Two channel quadrature output W Ball bearing option for high operating
m Bushing or servo mount speed up to 3000 rpm
m Square wave signal ® RoHS compliant™

W Small size

W Resolution to 256 PPR

m CMOS and TTL compatible
! m Long life

BOURNS® EN - Rotary Optical Encoder

Electrical Characteristics

(O 1o 11| S PR URP PPN 2-bit quadrature code, Channel A leads Channel B by 90 ° (electrical) with clockwise rotation
RESOIULION. ... e e bbb bbb s b s bbb e e se e sn e sne e 25 to 256 cycles per revolution
Insulation RESISTANCE (500 VDIC) ......ecuiiuieuieiieiieiieiteit ettt et et s e ee e e s e s e e r e b e e r e e bt e bt e bt e bt e st eae e st e ae et e e e e e s e e e e e e e neeneeneeneeneeneenee st e neenbenneenenns 1,000 megohms
[ (=Tt o= I = TSP ST PPOPROPPTRN Continuous
Supply Voltage... ..5.0 VDC +0.25 VDC
10 o] o LY O10 T4 =T 0 | TP ORPPPTPRPPRN 26 mA maximum
Output Voltage

[0 1o T | PRSP 0.8 V. maximum

L 1o AT O U/ U OO 4V minimum
Output Current

Low Output 25 mA minimum
Rise/Fall Time.......... OO PRRPN 200 ns (typical)
Shaft RPM (Ball Bearing) .. 3,000 rpm maximum
Power Consumption ..........ccccccoeiiiiiiiiiiiene 136 mW maximum
Pulse Width (Electrical Degrees, Each Channel) .. ...180 © +45 ° typ.
PUISE Width (INAEX CRANNEI) ..ottt st e ettt e sttt e e bt e e sae e e e s te e e sbeesasee e st e e es b eeeabeeeaas e e eabee e b beeaabeeesmseaenbee e sbeesnneeeanseeenbeeannen 360 ° +90 °
Phase (Electrical Degrees, Channel A0 Channel B)...........c.ooiiiiiiiiiiiiieee ettt s e e e e nne e 90 ° +45 ° typ.

Environmental Characteristics

Operating TemMPerature RANGE ............ooi e e e oo oo e s e e se e e e seeseesee e e -40 °C to +75 °C (-40 °F to +167 °F)
Storage Temperature RANGE ........c.uo it sa e bt et s e s e r e e r e e ne e e nn e e ne e nenanes -40 °C to +85 °C (-40 °F to +185 °F)
Humidity......ccooveeviiiiinee MIL-STD-202, Method 103B, Condition B

Vibration ..

Rotational Life
A & C Bushings (300 FPM MAXIMUM)™ ™ .......eiiiiiieiiete ettt ettt e et e esesaeeseeeaae e be e be e et e e e easeeeeeseeesaeease e ne e re e s e eneesnenanenenenanenne 10,000,000 revolutions
W, S & T Bushings (3,000 rpm maximum)**.. ..200,000,000 revolutions
IP Rating

Mechanical Characteristics

Mechanical Angle ...
Torque (Starting and Running)

360 ° Continuous

A & C Bushings (Spring Loaded for Optimum FEel) .........ccoiiiiiiiieieiee e 1 N-cm (1.5 0z-in.) maximum
W, S & T Bushings (Ball Bearing Shaft SUPPOM) ........couiiiiiiiieiiee e 0.07 N-cm (0.1 0z-in.) maximum
MOUNEING TOFQUE ... .o e bbb s e bbb e sae s 1.7 10 2.0 N-m (15 to 18 Ib.-in.) maximum
Shaft End Play...... .... 0.30 mm (0.012 ”) T.I.R. maximum

Shaft Radial Play.. .0.12 mm (0.005 ") T.I.R. maximum

A= | OO P PPN 11 gms. (0.4 0z.)

LT 01T =T PR SURPPRN Axial or radial pc pins or ribbon cable
Soldering Condition

MaNUAI SOIAEIING......eeieeitieteee et st r e e nesne e 96.5Sn/3.0Ag/0.5Cu solid wire or no-clean rosin cored wire

370 °C (700 °F) max. for 3 seconds

WAVE SOIAEIING ...ttt b bbbt bbbt bt et e e e e e e nn e nenn e renreenes 96.5Sn/3.0Ag/0.5Cu solder with no-clean flux

260 °C (500 °F) max. for 5 seconds

WWESH PrOCESSES ...t ettt h e h e e e e e e e R e h e e ae e e e R e e R e e e e R e b b e e e er e e e ne s Not recommended

IVIBFKING -ttt n et Manufacturer’s trademark, name, part number, and date code.

Hardware One lockwasher and one mounting nut supplied with each encoder, except on servo mount versions.

**For resolutions < 128 quadrature cycles per shaft revolution.
Quadrature Output Table
OUTPUT VOLTAGE
- STANDARD RESOLUTIONS AVAILABLE

\

Channel A > _' |_ (Full quadrature output cycles per shaft revolution)
\
\

25* 125
|_" 50* 128
: 64 200

Channel B >

~— 100 256
1 cycle
360 ° = 90 ° For Non-Standard Resolutions—Consult Factory

Clockwise rotation
* Channel B leads Channel A

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011.

Specifications are subject to change without notice.

The device characteristics and parameters in this data sheet can and do vary in different applications and actual device performance may vary over time.
Users should verify actual device performance in their specific applications.
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Dimensional Drawings
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Ribbon Cable Option Detail

I Connector Connector
Pinout Pinout

=

DIMENSIONS:

—“ o wso

0ooon

Axial Ribbon Cable Option Radial Ribbon Cable Option MM
(INCHES)

Specifications are subject to change without notice.
The device characteristics and parameters in this data sheet can and do vary in different applications and actual device performance may vary over time.
Users should verify actual device performance in their specific applications.
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GENERAL INFORMATION

The Bourns® EN model is a self-contained rotary optical encoder. Bourns encoder output signals are square wave digital pulses which

It produces a 2-bit quadrature signal which is suitable for digital do not require debounce circuitry. Both features make it possible

systems where both magnitude and direction of adjustment must to significantly reduce the memory overhead, wiring and wiring inter-

be provided. The EN encoder is ideal for use as a digital panel connects required by other types of control devices.

control or as a position sensing device in applications where long

life, reliability, high resolution and precise linearity are critical. EN optical encoders offer a useful rotational life of from 10 million to
200 million shaft revolutions, making them ideal for extended service

The EN series encoder converts rotary input into electrical signals applications. The Bourns encoder is also compact and well suited for

which can be used by microprocessors without A/D conversion. situations where the available space is limited.

EN - Rotary Optical Encoder BOURNS®

How To Order

——— BOURNS EN SERIES OPTICAL ENGODER

ENC(1/J|-D|2|8|-L|O|0O1|28|L

—2 e

ANTI-ROTATION SHAFT LENGTH* RoHS IDENTIFIER
LUG POSITION Code | Description Code | Description
Code | Description 16 |1/2" Long L |Compliant
D None 20 |5/8"Long
J | 9:00 Position 24 |3/4"Long _RESOLUTION
P | Rear Mount- 28 |7/8"Long Cycles Per
ing Bracket Code | Revolution
TERMINAL*** 00025 25
SWITCHING CONFIGURATION 00050 50
CONFIGURATION Code | Description 00064 64
Code | Description L |Axial, Multi- 00100| 100
Channel A Purpose Pin 00125 125
Leads R | Radial, Multi- 00128| 128
1 | Channel B Purpose Pin 00200 200****
By 90 ° M | Axial, Ribbon 00256 | 256****
(Clockwise & Connector
Rotation)** 10
N | Radial, Ribbon
& Connector
10”
W | Axial, Ribbon
10° -
No Connector
Y | Radial, Ribbon
107 -
No Connector

SHAFT STYLE
Use With
Code | Description Bushings (Code)
B |1/4" Dia., Plain End A S
D [1/8" Dia., Plain End C,TW
C |1/4" Dia., Single A'S
Flatted

BUSHING CONFIGURATION
Code | Description
A 3/8 "D X 3/8 "L Threaded
C |1/4"D X 1/4 "L Threaded
S |3/8"D X 3/8 "L Threaded
(Ball Bearing)
T 1/4"D X 3/8 "L Threaded

*

(Ball Bearing) Shaft length measured from mounting surface.

- ** 25 and 50 PPR is reversed (Channel B leads Channel A).
W | Servo Mount 7/8 "D *** Standard ribbon cable is 10 " long. Consult factory for other lengths.
(Ball Bearing) **+* Available with S, T, and W bushing configuration only.
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Specifications are subject to change without notice.

The device characteristics and parameters in this data sheet can and do vary in different applications and actual device performance may vary over time.
Users should verify actual device performance in their specific applications.



Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Bourns:

ENA1J-C28-Y00128 ENT1D-D28-W00100 ENC1J-D16-R00256 ENA2J-C28-L00128 ENT1J-D20-R00256 ENA1D-
B16-L00064 ENS1J-B28-L00128 ENS1J-B20-L00128 ENA1J-B28-L00128 ENC1D-D16-L00128 ENC1J-D16-R00128
ENA2J-B28-L00064 ENS2J-B28-L00064 ENS1J-B28-W00128 ENA1J-B28-W00128 ENC1J-D16-L00256 ENC1J-
D16-L00200 ENS1J-B28-W00100 ENS1J-B28-L00256 ENA1J-B28-L00256 ENS1J-B20-L00256 ENA1J-B16-L00064
ENW1D-D16-R00256 ENA1D-B28-L00256 ENS1D-B28-L00256 ENA1J-B28-L00050 ENA1J-B28-L00025 ENS1J-
B28-L00050 ENA1J-B28-L00064 ENS1J-B28-L00025 ENS1J-B28-L00064 ENS1J-B20-L00064 ENS1J-B28-Y00256
ENA2D-B28-L00064 ENT1D-D28-R00100 ENC1D-D20-R00128 ENC1J-D28-W00128 ENA1D-B20-L00025 ENS1P-

B28-L00128 ENA1D-B28-L00064 ENS1D-B28-L00064 ENA1D-B22-L00064 ENA1P-B28-L00128 ENA1D-B24-
L00064 ENC1J-D28-L00050 ENS1J-450-R00256 ENC1J-D16-L00128 ENC1J-D28-R00064 ENC1J-D24-R00064
ENC1D-D28-L00100 ENT1D-D20-L00128 ENC1D-D20-L00128 ENT1D-D28-L00100 ENC1D-D28-L00128 ENC1D-
D20-L00256 ENW1D-D28-L00256 ENT1D-D28-L00256 ENT1D-D20-L00256 ENS2D-B28-L00128 ENA1J-B28-
R00128 ENS1J-B28-R00128 ENS1J-B28-R00100 ENS1J-B20-R00025 ENT1J-D28-R00050 ENS1J-C28-R00128
ENA1J-C28-R00128 ENS2J-B28-L00128 ENS1J-C22-R00128 ENT1D-449-Y00064 ENT1D-467-Y00064 ENALJ-
B20-L00064L ENA1D-B20-L00064L ENA1D-B28-L00128L ENA1J-B28-L00025L ENA1J-B28-L00064L ENA1J-B28-
L00100L ENA1J-B28-L00128L ENA1P-B28-L00128L ENC1D-D28-L00064L ENC1J-D16-L00128L ENC1J-D20-
L00100L ENC1J-D28-L00064L ENC1J-D28-L00100L ENC1J-D28-L00128L ENS1D-B28-L00100L ENS1D-B28-
L00128L ENS1J-B16-L00100L ENS1J-B20-L00256L ENS1J-B28-L00100L ENS1J-B28-L00128L ENS1J-B28-
L00256L ENT1J-D28-L00100L ENT1J-D28-L00128L ENW1D-D24-L00064 ENC1D-D28-L00064 ENT1J-D28-M00128
ENC1D-D16-L00256 ENT1D-D16-L00256 ENS1D-C28-L00128 ENS1J-B28-L00100



http://www.mouser.com/bourns
http://www.mouser.com/access/?pn=ENA1J-C28-Y00128
http://www.mouser.com/access/?pn=ENT1D-D28-W00100
http://www.mouser.com/access/?pn=ENC1J-D16-R00256
http://www.mouser.com/access/?pn=ENA2J-C28-L00128
http://www.mouser.com/access/?pn=ENT1J-D20-R00256
http://www.mouser.com/access/?pn=ENA1D-B16-L00064
http://www.mouser.com/access/?pn=ENA1D-B16-L00064
http://www.mouser.com/access/?pn=ENS1J-B28-L00128
http://www.mouser.com/access/?pn=ENS1J-B20-L00128
http://www.mouser.com/access/?pn=ENA1J-B28-L00128
http://www.mouser.com/access/?pn=ENC1D-D16-L00128
http://www.mouser.com/access/?pn=ENC1J-D16-R00128
http://www.mouser.com/access/?pn=ENA2J-B28-L00064
http://www.mouser.com/access/?pn=ENS2J-B28-L00064
http://www.mouser.com/access/?pn=ENS1J-B28-W00128
http://www.mouser.com/access/?pn=ENA1J-B28-W00128
http://www.mouser.com/access/?pn=ENC1J-D16-L00256
http://www.mouser.com/access/?pn=ENC1J-D16-L00200
http://www.mouser.com/access/?pn=ENC1J-D16-L00200
http://www.mouser.com/access/?pn=ENS1J-B28-W00100
http://www.mouser.com/access/?pn=ENS1J-B28-L00256
http://www.mouser.com/access/?pn=ENA1J-B28-L00256
http://www.mouser.com/access/?pn=ENS1J-B20-L00256
http://www.mouser.com/access/?pn=ENA1J-B16-L00064
http://www.mouser.com/access/?pn=ENW1D-D16-R00256
http://www.mouser.com/access/?pn=ENA1D-B28-L00256
http://www.mouser.com/access/?pn=ENS1D-B28-L00256
http://www.mouser.com/access/?pn=ENA1J-B28-L00050
http://www.mouser.com/access/?pn=ENA1J-B28-L00025
http://www.mouser.com/access/?pn=ENS1J-B28-L00050
http://www.mouser.com/access/?pn=ENS1J-B28-L00050
http://www.mouser.com/access/?pn=ENA1J-B28-L00064
http://www.mouser.com/access/?pn=ENS1J-B28-L00025
http://www.mouser.com/access/?pn=ENS1J-B28-L00064
http://www.mouser.com/access/?pn=ENS1J-B20-L00064
http://www.mouser.com/access/?pn=ENS1J-B28-Y00256
http://www.mouser.com/access/?pn=ENA2D-B28-L00064
http://www.mouser.com/access/?pn=ENT1D-D28-R00100
http://www.mouser.com/access/?pn=ENC1D-D20-R00128
http://www.mouser.com/access/?pn=ENC1J-D28-W00128
http://www.mouser.com/access/?pn=ENA1D-B20-L00025
http://www.mouser.com/access/?pn=ENS1P-B28-L00128
http://www.mouser.com/access/?pn=ENS1P-B28-L00128
http://www.mouser.com/access/?pn=ENA1D-B28-L00064
http://www.mouser.com/access/?pn=ENS1D-B28-L00064
http://www.mouser.com/access/?pn=ENA1D-B22-L00064
http://www.mouser.com/access/?pn=ENA1P-B28-L00128
http://www.mouser.com/access/?pn=ENA1D-B24-L00064
http://www.mouser.com/access/?pn=ENA1D-B24-L00064
http://www.mouser.com/access/?pn=ENC1J-D28-L00050
http://www.mouser.com/access/?pn=ENS1J-450-R00256
http://www.mouser.com/access/?pn=ENC1J-D16-L00128
http://www.mouser.com/access/?pn=ENC1J-D28-R00064
http://www.mouser.com/access/?pn=ENC1J-D24-R00064
http://www.mouser.com/access/?pn=ENC1D-D28-L00100
http://www.mouser.com/access/?pn=ENT1D-D20-L00128
http://www.mouser.com/access/?pn=ENC1D-D20-L00128
http://www.mouser.com/access/?pn=ENT1D-D28-L00100
http://www.mouser.com/access/?pn=ENC1D-D28-L00128
http://www.mouser.com/access/?pn=ENC1D-D20-L00256
http://www.mouser.com/access/?pn=ENC1D-D20-L00256
http://www.mouser.com/access/?pn=ENW1D-D28-L00256
http://www.mouser.com/access/?pn=ENT1D-D28-L00256
http://www.mouser.com/access/?pn=ENT1D-D20-L00256
http://www.mouser.com/access/?pn=ENS2D-B28-L00128
http://www.mouser.com/access/?pn=ENA1J-B28-R00128
http://www.mouser.com/access/?pn=ENA1J-B28-R00128
http://www.mouser.com/access/?pn=ENS1J-B28-R00128
http://www.mouser.com/access/?pn=ENS1J-B28-R00100
http://www.mouser.com/access/?pn=ENS1J-B20-R00025
http://www.mouser.com/access/?pn=ENT1J-D28-R00050
http://www.mouser.com/access/?pn=ENS1J-C28-R00128
http://www.mouser.com/access/?pn=ENA1J-C28-R00128
http://www.mouser.com/access/?pn=ENS2J-B28-L00128
http://www.mouser.com/access/?pn=ENS1J-C22-R00128
http://www.mouser.com/access/?pn=ENT1D-449-Y00064
http://www.mouser.com/access/?pn=ENT1D-467-Y00064
http://www.mouser.com/access/?pn=ENA1J-B20-L00064L
http://www.mouser.com/access/?pn=ENA1J-B20-L00064L
http://www.mouser.com/access/?pn=ENA1D-B20-L00064L
http://www.mouser.com/access/?pn=ENA1D-B28-L00128L
http://www.mouser.com/access/?pn=ENA1J-B28-L00025L
http://www.mouser.com/access/?pn=ENA1J-B28-L00064L
http://www.mouser.com/access/?pn=ENA1J-B28-L00100L
http://www.mouser.com/access/?pn=ENA1J-B28-L00100L
http://www.mouser.com/access/?pn=ENA1J-B28-L00128L
http://www.mouser.com/access/?pn=ENA1P-B28-L00128L
http://www.mouser.com/access/?pn=ENC1D-D28-L00064L
http://www.mouser.com/access/?pn=ENC1J-D16-L00128L
http://www.mouser.com/access/?pn=ENC1J-D20-L00100L
http://www.mouser.com/access/?pn=ENC1J-D20-L00100L
http://www.mouser.com/access/?pn=ENC1J-D28-L00064L
http://www.mouser.com/access/?pn=ENC1J-D28-L00100L
http://www.mouser.com/access/?pn=ENC1J-D28-L00128L
http://www.mouser.com/access/?pn=ENS1D-B28-L00100L
http://www.mouser.com/access/?pn=ENS1D-B28-L00128L
http://www.mouser.com/access/?pn=ENS1D-B28-L00128L
http://www.mouser.com/access/?pn=ENS1J-B16-L00100L
http://www.mouser.com/access/?pn=ENS1J-B20-L00256L
http://www.mouser.com/access/?pn=ENS1J-B28-L00100L
http://www.mouser.com/access/?pn=ENS1J-B28-L00128L
http://www.mouser.com/access/?pn=ENS1J-B28-L00256L
http://www.mouser.com/access/?pn=ENS1J-B28-L00256L
http://www.mouser.com/access/?pn=ENT1J-D28-L00100L
http://www.mouser.com/access/?pn=ENT1J-D28-L00128L
http://www.mouser.com/access/?pn=ENW1D-D24-L00064
http://www.mouser.com/access/?pn=ENC1D-D28-L00064
http://www.mouser.com/access/?pn=ENT1J-D28-M00128
http://www.mouser.com/access/?pn=ENC1D-D16-L00256
http://www.mouser.com/access/?pn=ENT1D-D16-L00256
http://www.mouser.com/access/?pn=ENS1D-C28-L00128
http://www.mouser.com/access/?pn=ENS1J-B28-L00100

