Features

® Two channel quadrature output m Ball bearing option for high operating
W Bushing or servo mount speed up to 3000 rpm

W Square wave signal ® RoHS compliant*

| Small size BOURNS'

W Resolution to 256 PPR PRO AUDIO
m CMOS and TTL compatible Cz——— ' 2

W Long life

BOURNS® EN - Rotary Optical Encoder

Electrical Characteristics

Output...... 2-bit quadrature code, Channel A leads Channel B by 90 ° (electrical) with clockwise rotation
LRSS0 0] To] o OO 25 to 256 cycles per revolution
INSUIAtioN RESISTANCE (500 VDC) .....uvieuiieiieieeiieeieesitesieestee s e e te e et eseesseestesaeesseesseesseesseesseeaseanseanseenseenseemeeeseeaseesseeaseeseesaeenseenbeenteanseanseeneenseens 1,000 megohms
(=Tt o= I = PO PP PP OPTRN Continuous
S U oTo] VAN o] e=To T TSSOSO 5.0 VDC +0.25 VDC
ST o] o] YA O0 1 =T o | SO OO PP U R ORPUPRPRRPPRPRONY 26 mA maximum
Output Voltage

[0 T @ 1T {011 S RSP PP PPN 0.8 V. maximum

L Lo AT O U/ T OO 4V minimum
Output Current

Low Output 25 mA minimum
LT EST=Y = I I TP PPNt 200 ns (typical)
Shaft RPM (Ball BEAMNG) ....eeeuvieueeiiieiiieitieitiete ettt sttt sttt r et e et e e e se e s ee e se e e e st e b e e R e e e e e et e st ee s e ne e e anesenenaeeseeeeneenneenreeneeeneennens 3,000 rpm maximum
Power Consumption ...........cccoiiiiiiiiciiine 136 mW maximum
Pulse Width (Electrical Degrees, EACh CRANNEI) ..........oouiiieiieiie sttt et st e st e st e st e teesseeaeeneeenaeemeesneeeneeeneeseenneenseenees 180 ° +45 ° typ.
PUISE Width (INAEX CRANNEI)......coiutie ittt ettt sttt ettt e et e e saseeeateeeaabeeaabeeeaaseeeabeeeasbeesaseeeesbeeambe e s beesabeeeamseaenbeeesbeesaseeeasbeaanbannnnnen 360 ° +90 °
Phase (Electrical Degrees, Channel A0 Channel B)...........coiiiiiiiiiiiiieeeee ettt s s s s s re et sae e ae e nee e e 90 ° +45 ° typ.

Environmental Characteristics

Operating TeMPErature RANGE .........ciiiiiiieiieeee ettt e e e e neesee s eeseesre s e e ereereeseeseeseeaeenenrenre e -40 °C to +75 °C (-40 °F to +167 °F)
Storage Temperature Range .... -40 °C to +85 °C (-40 °F to +185 °F)
L 10T 1o 112 TSP MIL-STD-202, Method 103B, Condition B
Vibration
Shock...........
Rotational Life

A & C Bushings (300 FPM M@XIMUM)™ ™ .......oiiiiieeit ettt raeesee e st e b e e et et e e aeeesseebeeseeesae e st e R e e be e et easeesseessenenesanebeenanennnenne 10,000,000 revolutions

W, S & T Bushings (3,000 rPM MaXiMUM) ™ ..ot e e e ae e e e e e e e e s e b e s b e s aesaesaeeaeeae s e e e e e e e e nnas 200,000,000 revolutions
Ll T LT TSROSO RPUR PP IP 40

Mechanical Characteristics

[L=Ted g Eo VT o= I g T | OO RP PR PRSP 360 ° Continuous
Torque (Starting and Running)

A & C Bushings (Spring Loaded for Optimum Feel) ... ....1 N-cm (1.5 0z-in.) maximum

W, S & T Bushings (Ball Bearing Shaft Support)..... e 0.07 N-cm (0.1 0z-in.) maximum
Mounting Torque.........cccocveviiiiiiiiciee ..1.7 t0 2.0 N-cm (15 to 18 Ib.-in.) maximum
S aE= L1 =g To I o - PP PTPRO 0.30 mm (0.012 ”) T.I.R. maximum
Shaft RAIAI PIAY .......eeeeeieee et a et e e et e bbbt e bt e et st eh e sa e e s et e e bt ehe e sae e e bt e b e e beene et enne s 0.12 mm (0.005 ") T.I.R. maximum
L= | OO PR ORI 11 gms. (0.4 oz.)
LT 01T =T OSSR SURPPRN Axial or radial pc pins or ribbon cable
Soldering Condition

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

370 °C (700 °F) max. for 3 seconds

AL YIRS o] Lo =T 4 T o SRS 96.5Sn/3.0Ag/0.5Cu solder with no-clean flux

260 °C (500 °F) max. for 5 seconds

WWESH PIOCESSES ... ettt e e h e e h e s e e s et e bt e e e e s e e s e e e e e e Re e e R e s Re e ee e eR e e e e et e e e e s e e e e e e et eene e r e seeenneenean Not recommended
IVIAFKING -ttt h e r et et nn e 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 => _l [ (Full quadrature output cycles per shaft revolution)
T o 25 125
Channel B > T ﬂ | |; 50" 128
---- i i 64 200
W 100 256
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.
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EN - Rotary Optical Encoder BOURNS®

Dimensional Drawings

Optional 15.88 Consult factory for options not shown,
2153 TYP. s Leads 73 635 1625) including:
0 sQ. 1250 , -
(025) 1 } + Wire lead or cable options
O | G T #a 4[(20_32) + Connectors
99991 21 i
— H £ + Non-standard resolutions
9525 | \(‘»" T (:835) ) it
@ ® 375) A + Special shaft/bushing sizes and
1/4-32 UNEF features
8.636 I 953
(:34) 3167+ 000/ —.0076 1.37 _,‘ L 375 + Special performance characteristics

(.1247 +.000/ - .0003)

054)

PCB mounting bracket

Bushing Style C

_7.14 +.000/ - .0508 0508

6.342 +.000/ - 0076 1032+ .000/— 0508 | <287+ 000/-.002) 6.34 SHAFT FLAT
{2497 + 000/~ .0003) 000 {14062 + 000/ - .002) 9+53 ™ (2497) ShAELL | LEnGTH
- 953 254 + 076 554 (DIM. F)
3/8-32 U (375) 375) (010 .003) F_.1 e 219 127 254
- (:050) {-100)
é 15.9 5.08
—T FT (625) (-200)
95 157 _4 L 3/8-32 UNEF 157 _»l L 1/4-32 UNEF 191 8.25
3 (062) (:062) 787 + 254 (.750) (.325)
6.342 + 000/ - 0076 3167 + 000/ = 0076 )\, (031 .010) 222 9.65
(2497 + 000/ — .0003) (1247 + 0007 .003) (:875) (:380)
Bushing Style A Bushing Style S Bushing Style T Anti-rotation Lug Shaft End Style C
(Ball Bearing) (Ball Bearing) View
_ﬂ - 5T - (21'23) 4PLCS
TERMINATION DIAGRAM 157 [}, (06 1113 :
e 414
(.062) | 157 (:438)
21.8 | nalnEtrro _ (.163)
25 (062) _ 3.167 +.000/= 0076 p,\
CHANNELA CHANNELB (86) ‘, ‘ (1247 +.000/-.003) ~~ % %77
GROUND N. ) ,_T ] JE—
h N 1811 f
Optional (713) % - #
% éﬁ}ﬁ Radial Leads| | | - ‘eg
il . ‘ 9PLCS. (Oogg)om MIN:
19.05 = .0127 -, | 6.99
(7500 = 0008) 2PLES.7575) ==
22.2+.0127 /- 1270

Servo Mount Style W (Ball Bearing)

DIA— Recommended Board Layout

with Bracket

(.875 +.0005 / - .0050)

Ribbon Cable Option Detail

Axial Ribbon Cable Option

Specifications are subject to change without notice.

Connector Connector
Pinout Pinout

5 —| |5

4 o | |4

3 —| |3

2 ) —=| |2

1 —| |1

Radial Ribbon Cable Option MM

Customers should verify actual device performance in their specific applications.
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http://www.bourns.com/proaudio/

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.

H ®
EN - Rotary Optical Encoder BOURNS
How To Order

[_: BOURNS EN SERIES OPTICAL ENCODER

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

/// ~ ‘\‘ \

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
P | Rear Mount- 28 |7/8"Long RESOLUTION
ing Bracket Cycles Per
Code | Revolution
TERMINAL***
SWITCHING CONFIGURATION poo2s 22
CONFIGURATION Code | Descrioti 00050 50
Code | Description oce gscrlptlgn 00064 64
p L |Axial, Multi-
Sl Purp‘ose Pin 90100 120
Leads - : 00125 125
R Radial, Multi-
1 Channel B Purpose Pin 00128 128
By 90 ° — rpose 00200 200
. xial, Ribbon 00256 256
(Sl il & Connector
Rotation)** 10¢
N Radial, Ribbon
& Connector
10”7
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 * Shaft length measured from mounting surface.

Code | Description ** 25 and 50 PPR is reversed (Channel B leads Channel A).
A |3/8"D X 3/8 "L Threaded *** Standard ribbon cable is 10 " long. Consult factory for other lengths.
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) REV. 06/12
W | Servo Mount 7/8 "D Specifications are subject to change without notice.
(Ball Bearing) Customers should verify actual device performance in their specific applications.

For more information about this product, visit our website at:

www.potentiometers.com
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