Features

e m 3.3 and 5 VDG voltage supply option W Resolution: 1024 states
; J‘.IL m PWM Absolute Position m Long life
JL ! W Bushing or servo mount W High operating speed
j ' m Non-contacting magnetic technology W Highly repeatable
W Small size W Sealed option
m CMOS and TTL compatible | Magnetic technology

BOURNS® EMS22P - Non-Contacting PWM Encoder

Electrical Characteristics

LR TC T o] 11 (o] o IO PSPPSR RPRPRRONE 1024 states
Insulation Resistance (500 VDC) ...1,000 megohms

EIECHHACAI TTAVE ... bbb h e bR bbb bRt Continuous
Supply Voltage .... .5.0 VDC %10 %, 3.3 VDC +10 %
STV ooV O U =T | OO P R USTURSURURSTRN 20 mA maximum
Output Voltage

LOW OUPUL LEVEI ...ttt r e e b e e st e ee e h e R s e s e R e e e et s e R n et e b e s e et e b e R e e e s e s eseneene e e erenae e enes Vss+0.4 V maximum

HIGh OUIPUL LEVEL......c bbb e b b bbb b s b bbb Vdd-0.5 V minimum
Output Current

With 4.5 VDC Supply Voltage ... ....4 mA maximum

With 3.0 VDC Supply Voltage ...
Rise/Fall Time (Incremental Output) ..

....2 MA maximum
.... 500 ns maximum

Shaft RPM (Ball BEAING) ......civieeuerrereeiiererteiietet ettt ste st e et se s e se e e se st e s e e e st e b e e e s e ne s e e b e e e e ne e st e R e ne e s s e neeeeesenrenee e erenreseerearesenseanean 10,000 rpm maximum
[T == OO OSSP SO PRSPPI 0.5 %
Accuracy
LI o] 14T TSSOSO PRTPROPPP +0.7 ° or better
R 0 -SSRSO +1.4°
OULPUL TFANSTIION NOISE......c.eiteieeit ettt et bttt e bt ae s e ea e e b e e st e s e e bt eh e es e e s e Rt ee e ea s e s £ R e A e e e £ e b e e et ea s e ee e eb e e et e e e ab e et e e s et e nneneeennennn 0.12 ° RMS max.
Environmental Characteristics
Operating TEMPErature RANGE. ......c..oiiiiiriiee ittt ettt ettt b e bt se e e bt st e b seeebe e s et e s aeese e s e st eneeneenin -40 °C to +125 °C (-40 °F to +257 °F)
Storage TEMPETATUIE RANGE ......ccuivieiieieie sttt sttt e e ettt e tesae e s e teseeeae e e e besaeeseeseentesaesseeneeneeasesneeneaneeneensens -55 °C to +125 °C (-67 °F to +257 °F)

Humidity ....oooooveieiiienieee MIL-STD-202, Method 103B, Condition B
RVl o] =T ] o IO O PSPPSR TP TP 15G
S 4o T TSSO P TP PR TP PPTORUSPPP 50G
Rotational Life
S BUSHING (@ 1,000 FPIM)......titiitteieeterte ettt ss et sae e ssesseeas e e e e beeeeea s e seeas e ea e e Ee1aeese e s e b e eaeea e e st ne e es e e e e b e neeaeen s e nneebe e s et e aneeenenenns 100,000,000 revolutions
T & W Bushings (@1,000 rpm with 250 g side load) .. ..50,000,000 revolutions
| =g TSRO P PP USSP IP 65
Mechanical Characteristics
=T T o LY Vo L= TSP U TSR UPT PR RPN 360 ° Continuous
Torque
[1 2= 10T PP 43 +21 g-cm (0.6 +0.3 0z-in.)
Running ..29 +14 g-cm (0.4 +0.2 oz-in.)
[ Lo T T g1 ([T T [T ¢o U= TSSO U TSP R TP T PRTURRPTPPPPRN 203 N-cm (18 Ib.-in.)
] i =g To o OSSOSO PT RSP SR 0.30 mm (0.012 ") T.I.R. maximum

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

L= ) PR 11 gms. (0.4 oz.)
=10 0110 =T Axial, radial or ribbon cable
Soldering Condition
Manual SOIAEIING .......cciiiiiiiii s 96.5Sn/3.0Ag/0.5Cu solid wire or no-clean rosin cored wire
370 °C (700 °F) max. for 3 seconds
WAV SOIAEIING ...ttt e e bbb s 96.55n/3.0Ag/0.5Cu solder with no-clean flux
260 °C (500 °F) max. for 10 seconds
A TS g o] (e o= T TSRS Not recommended
1Y E= L4 o PO OSSPSR P P RUPRUPPOPPTRTN Manufacturer’s trademark, name, part number, and date code.
HArdWare .........oocveeireiiceeeeee e One lockwasher and one mounting nut supplied with each encoder, except on servo mount versions.
Pin Configuration
Output Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 (7 )
PWM PWM Signal GND GND GND VCC* CS**
PoUuRNS

* Can be 5 or 3.3 VDC depending on the version.
** Active low chip select pin; if not used connect pin 6 to GND.

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011. CIEI--E
Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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Applications

m Material handling equipment m Medical
m Brushless DC motor commutation m (ffice equipment
m Robotics W Audio and broadcast equipment

W Automotive
MW Industrial automation
W Petroleum refinery

EMS22P - Non-Contacting PWM Encoder BOURNS®

Output Type Waveform and Variant Table

Angle a“ ‘lk PW MIN }

PWM Output }
\
Parameter Symbol | Type | Unit Note (So‘ie(g .
PWM frequency fPWM | 0.9756 | KHz | signal period: 1025 us Ll } } } } } } } } } } } } } I } } } }
MIN pulse with PWMIN 1 us | Position 0 Angle 0 ° \ [
MAX pulse with PWMAX 1024 us | Position 1023 Angle 359.65 ° } ! 10‘25
\ PW max [
‘ I
Analog output using an external low pass filter ‘ [
Vce T ]
ton t off
AREERE T FTTTTT
NERREN \ NEERERE
0 512 ?025
\ \
359.65 deg
ov (Pos 1028 — 1111 NN
0° 360 ° HERREN FEEErrr i
1/f Pwm
Position =t on * 1025/(t on + t off) - 1
Recommended Filter
R1 R2 analog out
PWM
C1 G2
T~
E} r 3
VSS —L

Simple Passive 2nd Order Low Pass Filter

R1, R2 = 4.7K Ohms C1,C2=1uF/6V

R1 should be = 4.7K ohms to avoid loading of the PWM output.
Larger values of Rx and Cx will provide better filtering and less
ripple, but will also slow down the response time.

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.



Consult factory for options not shown, including:

» Wire lead or cable options + Special shaft/bushing sizes and features
» Connectors » Special performance characteristics

» Non-standard resolutions  + PCB mounting bracket

EMS22P - Non-Contacting PWM Encoder

Dimensional Drawings

Shaft Style D (Bushing T)
13.89+ .38
15.88 + .25
(625 £ .010) (1547 £ 015)
ol | 1572012
——\ (:062 + .005)
. -
DA, .17 +00-01
" (1247 +.0000/-.0003)
- :| | 10.29+0.12
— (405 + .005)
‘ DIA.
.51+.03 I
i (:020 = .001) =
6 PLCS.
— 9.53
\ /) T ) (:375)
— \« 4.00 2088 + 25
201 _olle 51203 (157) (822 = .010)
(:079) {1020+ .001)
5PLCS. 6 PLCS.
Shaft Style B (Bushing S)
13.89+ .38
15.88 + .25
(1625 = .010) (1547 = .015)
. 1.57£0.12
— (:062 = .005)
6.34
DIA- (0.249)
I | T
— 10.29
] (-405)
T L DIA.
51+.03 —
(:020+ .001) L
6 PLCS. 05
] )t @ns)
20.88 + .25
4.00
4‘ L ‘ ‘« 5108 - 157) (8222 .010)
(079) {1020+ .001)
5PLCS. 6 PLCS.
MM
DIMENSIONS: ==
. 13.89+ .38 9.53
Shaft Style D (Bushing W) (57 £ 515 Eiom (INCHES)
15.88 + 25 1.57 »‘
(1625 + .010) (oe2) | [T
DIA —317:+.00-01
| " (.1247 +.0000/-.0003) 2293
T (:875)
N DIA.
2121+ .25 —
(835 .010) o
|| 19.05
274 (.75)
(-108) 51+.03 DIA.
L 3 4 5 6 l(.UZOt 001) L,
A = o E SO — L] L
|
157 B
BETANE
¢ 2.01 »‘ ‘« J L 51+.03 — L 4.00 (.062) F
(.079) {1020 = .001) (-157) 157 | |
5 PLCS. 6 PLCS. (:062)
2023+ .25
Specifications are subject to change without notice. (875 +.010)

Customers should verify actual device performance in their specific applications.



EMS22P - Non-Contacting PWM Encoder BOURNS®

Product Dimensions

Cable Assembly
CONNECTOR
2.00 MM PITCH, 6 CIRCUITS
2 PLCS. 254.0 £ 6.35
(10.00 = 0.25)
_,
0 _:
0 13.97
o (0.55)
CIRCUIT #1 o }
SEPTI. N N N
{0 FLAT CABLE PIN 1 IDENTIFICATION STRIPE CIRCUIT #1
MAX. 2.0 MM PITCH ROUND CONDUCTOR MM
9 PLCS. 24 AWG (7X32) STRANDED, TOP COAT DIMENSIONS:  erees
6 CIRCUITS, P.V.C. INSULATION ( )
How To Order

— BOURNS EMS22 22 MM NON-CONTACTING PWM ENCODER

EIMS 22/ P 50-B|2|8/-|L|S |6

—— ke

SHAFT LENGTH ~ RESOLUTION
DESIGNATOR* Code
INDEX CHANNEL Code | Description 6 S:ztze‘;s
Code | Description 16 |1/2 " Long
0 No Index 20 |5/8" Long
28 |7/8"Long BUSHING DESIGNATOR
25 |25 mm Long Code | Description
VOLTAGE (Available with S |[3/8"DX3/8"L Threaded
SUPPLY ; X X
Code | Description D Bushing Only) (Single Ball Bearing)
3 33VDC T |[3/8"DX3/8"L Threaded
5 |5VDC (Dual Ball Bearing)
TERMINAL W | Servo Mount7/8" D
CONFIGURATION** (Dual Ball Bearing)
SFTSTIE e N I R
Available With Purp:)se Pin
Code | Description Bushings (Code) M Rear Ribbons
B |1/4 " Dia., Plain End S .
C_|1/4 " Dia., Flatted End B Cable with
D |1/8" Dia., Plain End T, W Connector
R |6 mm Dia., Slotted End D W | Rear Ribbons
M _ |6 mm Dia., Flatted End D Cable -
No Connector
OUTPUT TYPE * Shaft length measured from mounting surface.
Code | Description | Notes ** Standard ribbon cable is 10 inches long. Consult factory for other lengths.
P |[CWPWM See Note 1 Note 1: (P) t on increases from 1 to 1025 with CW rotation of the shaft.
R [CCWPWM | See Note 2 Note 2: (R) t on increases from 1 to 1025 with CCW rotation of the shaft.
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Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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