Features BOURNS’

® RoHS compliant*
m HCMOS, CMOS and TTL compatible \
m Compact package size

W High rotational cycle life
. W Standard or high force push switch option
1 | Optional detent
e

BOURNS" EM14 - 14 mm Rotary Optical Encoder w/Switch

Electrical Characteristics

L= [To1 (g Tor= L@ 0] 1 o1 | TSP ORI 2-bit quadrature code
RESOIULION ...t e st h e e e a e s e e e ae e e e R et e e se e R e e e e e e eneer e e e e e e n e e e nnenreene 8 to 64 pulses per revolution (PPR)
SUPPIY VOIAGE (VCC) ..ot h e et b e e e e h e s e e s b s e he b e b b e s b e s e b e s e seeae b e e b e a e e e e e re s 5.0 VDC +0.25 VDC
10T o] o) YA 010 (=T o ([0 OSSPSR PP PRSPPI 26 mA maximum
Output Voltage

Low (VCE(S@at)), PEI CRANNEL........cueiuiiieiiieeirereeee ettt st r e n et na e enenne e nes 800 mV maximum at [(SINK) = 25 mA

High (VO(HI)), per Channel 4.0 VDC minimum @ VCC =4.75 VDC
Output Current I(SINK), PEI CRANNEL.........coiiieiiee ettt etk e e b rhe s e e s et e Rt eh e e e e ee e e b e s et e s e e ae e eb e sae e s s e ns e et e eseean e nenaeeneennenne 25 mA minimum
[RTEST=Y L = 1L 2 TSP OSOPR PR 200 ns typical
Power Dissipation ..167 mW maximum
Pulse Width (PEr CRANNEI) ...t e e e bR e h e b e b e e e e s b e se e s b se e b e s a e b e e e e e 180 °e typical
Phase Angle (Channel A Leads Channel B, CIOCKWISE ROTALION)..........couiiiiiiiiiiiiieterit sttt ettt sttt b e nne e 90 °e £ 45 °e
Insulation Resistance @ 500 VDC 1,000 megohms minimum
(O] o= =T o T OSSPSR 120 maximum
SWItCh POWET RAHNG ... e e 12 VDC /20 mA (600 ohms maximum load)
SWItCh CONACT RESISTANCE .......euiieitieieee sttt h et e bt b e eh e st et e b e s bt e R e e e e bt e st e ae e et nE e eh e e ae et e nbeebe e s e nesneesn e s enne e 200 ohms maximum

Environmental Characteristics

Operating Temperature Range @ 5.0 VDC ..........c.ccuiiiiiiiiie e e -40 °C to +70 °C (-40 °F to +158 °F)
Storage TeMPEIAtUIE RANGE..........oiuiiuiiiietitert ettt a et b e a e et s et e bt e st e b ne e e bt e it e b e sa e e bt eae et e nbenaeennenin -55 °C to +125 °C (-67 °F to +257 °F)
RV oL U] o OO TOETTT T T T SS TSSOSO PP PPSVRPPSRPRPON 15G
HUMIGIY ettt ettt e b e e e e he et e e e ae b e st es e esem e eb e seemeeb e e em e s enses e s e e ebese e e eneebeneeneabeneesesseneate MIL-STD-202, Method 103, Condition B
[ E=Taa o= o] 1 TSSOSO U P URO PR PTPRTPR Conforms to UL 94HB
TP RALING .+ttt ettt ettt ae b e h b h Rk R e R SR EeR £ AR oA e SRR e R e R e SR £ AR e R SR e AR e R e SR £ AR £ RS LR £ AR e e SR e AR e E R £ R e R £ R £ R oA e R e nR e R e e R e R e ae R s st et nen e e nens IP 54**
Mechanical Characteristics

=T g Eo T o LY Vo L= TS TSP P OO PROSUPPRURORN 360 ° Continuous
Torque

SHAMING/RUNNING ...ttt ettt e et e e s e st e R e et e R e e e bt e e e e e st e e e e e st e r e e e seene e e e e ne e e nre e 1.06 N-cm (1.5 0z.-in.) maximum

[0S (=T o | PPN 1.2 N-cm (1.7 oz.-in.) typical
Rotational Life

NON-AEteNt (@ 30 RPIM) ...ttt ettt et b e h e e et e e bt e bt e es bt e ab e e bt e eabe e bt e saeesnneeseenneesaneenne 1,000,000 cycles (2,000,000 revolutions)

With detent (@ 30 RPM). ....100,000 cycles (200,000 revolutions)
ST o] 1Y OSSPSR 100,000 cycles
Switch Actuation Force

52 La Lo F= U4 [ PRSPPI 250 gm (8.82 oz.) typical

L 0T N o= SRR 850 gm (29.98 0z.) typical
Switch Travel

] 2= Lo = o TP 0.04 in. typical

High Force... 0.025 in. typical
Shaft Radial Play.................. .0.005 in. maximum
Shaft AXial STUCIUIAI STTENGEN ...ttt h e h e b et b oot e b e s h e e st e e e b e eheeh e e s e eEeeheeae et e neeeb e e st en b e saeebeeaeennenne s 35 Ibs. minimum

Mounting Torque ..2.0 N-m (18 Ib.-in.) maximum

Materials and Finishes

L0011 =TT Sn plated PC pins
Soldering Condition
MaNUAI SOIAEIING ..ot s ne e 96.55n/3.0Ag/0.5Cu solid wire or no-clean rosin cored wire
370 °C (700 °F) max. for 3 seconds
WAVE SOIABIING ...t h e et b e 96.5Sn/3.0Ag/0.5Cu solder with no-clean flux
260 °C (500 °F) max. for 5 seconds
WS PrOCESSES ....ccutiitieiiteeiteete et e ettt e e bt e h e it e bt e bt e ebe e e st e eab e e bt e b e e eh et e st e e s ke e bt e ehe e e a ke e eb e e eh e e ea ke e a b e e et e ehe e es bt e n ke e bt e e he e enb e e bt e beenbeeenneenneenn Not recommended
Mounting Hardware
UL e e e Black annodized brass, hex (metric)/Nickel-plated brass, hex (SAE)
LOCKWASIET ...ttt st et b e b e s ae e e st e e b e e bt e sb b e e m b e en b e e esteanbeeabe e beeebeeanbeenbe e beenbeeantean Nickel-plated spring steel, internal tooth
Marking........ccc..... ..Manufacturer’s symbol, model number, product code, terminal style and date code
StANAAIA PACKAGING ... vttt st s e e e b s e e b e R e et s e e e e s e ne e e st nrene e st ere e seer e e nrenna Anti-static plastic tube (25 pcs./tube)

**When device is mounted by normal mounting means.

*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.
Customers should verify actual device performance in their specific applications.


http://www.bourns.com/proaudio/

Additional Features

W Splashproof shaft seal

m Recommended for human/machine interface applications (HMI)
m Cable/connector option

m Optional bracket

EM14 - 14 mm Rotary Optical Encoder w/Switch BOURNS®

Part Numbering System

E/ M1 4/ A 0D -/Cl2|{4/-/L|O0O|3|2|S

SWITCH OPTION
MODEL NO. DESIGNATOR Code | Description
EM14 |14 mm Rotary Optical Encoder S | Push Switch (Standard)
H Push Switch (High Force)
BUSHING DESIGNATOR N No Switch
Code |Description
A_|3/8"Dx3/8"L Threaded RESOLUTION (Pulses Per Revolution)
C 1/4 " D x 1/4 " L Threaded Code |Description
R |10 mm D x 9.5 mm L Threaded 08 |8PPR
16 |16 PPR
DETENT OPTION 32 [32PPR
Code |Description 64 |64 PPR
0 No Detent
1 32 Detents (Available f
etents (Available for CABLE/CONNECTOR OPTION
8 or 32 PPR only) .
Code |Description
0 No Cable/Connector
ANTI-ROTATION LUG/BRACKET OPTION 1 6 ” Cable with Female Connector
Code |Description (0.050 ”/1.27 mm pitch centers in-line)
A |A/RLug and stripped/tinned leads
B Bracket (No hardware/no cable or 2 6 ” Cable with Female Connector
connector) (0.050 ”/1.27 mm pitch centers in-line)
D None on both ends

3 12 ” Cable with Female Connector

SHAFT STYLE (See Outline Drawing for Details) (0'352 " '2;/:‘”” Z'tICh ge”ters in-line)
R anda strippe Inned leads
Code | Description A";‘:::::g‘”’ 4 |12 " Cable with Female Connector
B 1/4 " Dia. Slotted End A (0.050 "/1.27 mm pitch centers in-line)
C_|1/4" Dia. Flatted End A on both ends
E |1/8" Dia. Slotted End c
R_ |6 mm Dia. Slotted End R TERMINAL CONFIGURATION
M 6 mm Dia. Flatted End R Code |Description

L Axial Multi-Purpose Pin
R Radial Multi-Purpose Pin

SHAFT LENGTH DESIGNATOR

Code |Length (FMS) | Available w/Bushing
24 |3/4" A C
28 |7/8" A C
20 |20 mm R, U
25 |25 mm R,U

Cable and Connector Options:

H-290-4 = 6 ” Cable with Female Connector (0.050 ”/1.27 mm pitch centers in-line) and stripped/tinned leads
H-290-1 = 6 ” Cable with Female Connector (0.050 ”/1.27 mm pitch centers in-line) on both ends

H-290-2 = 12 ” Cable with Female Connector (0.050 ”/1.27 mm pitch centers in-line) and stripped/tinned leads
H-290-3 = 12 ” Cable with Female Connector (0.050 */1.27 mm pitch centers in-line) on both ends

For other cable and connector options, please contact the factory. Specifications are subject to change without notice

Customers should verify actual device performance in their specific applications.



EM14 - 14 mm Rotary Optical Encoder w/Switch

Product Dimensions

14.25

(0.561)

J

\R 119 y 79 pigy

(047) "~ (031
ANTI-ROTATION BOSS
(OPTIONAL)

Shaft / Flat Length Dimensions

"A" Style Bushing - Flatted Shafts

BOURNS'

MOUNTING
SURFACE
L 10.03
953 o |- 318
; | % Gz VP
' "L" PIN STYLE
476
(187) |
| DIA.
0.457 + 0.026
(018 .001)
METAL SHAFT —/ E ‘
(SEE TABLE FOR OPTIONS) | ‘ Fﬁ

METAL BUSHING
(SEE TABLE FOR OPTIONS)

"R" Style Bushing - Flatted Shafts

[N
2.08 U 175 _1

(.082) " f -
‘R"PIN STYLE

TYP. ==

(.069)
"L" PIN STYLE
1.52
TP o
"R" PIN STYLE

"C" Style Bushing - Slotted Shafts

L | L
—F— 95 1.52 6.35
‘ (2 (060)  (.250)
\ T 0.79
. (41—;2” W (080 4430 uner.oa—"
(187) 3/8-32 UNEF-2A — Miox07580—"
SHAFT | BUSHING | SHAFT LENGTH | FLAT LENGTH SHAFT | BUSHING | SHAFT LENGTH | FLAT LENGTH SHAFT BUSHING SHAFT LENGTH
DIA. s P DIA. DIA. i P DIA. DIA. i
19.05 7.94 20.0 7.0 19.05
6.35 (.750) (:313) 6.0 10.0 (.787) (:275) 3.17 6.35 (.750)
(:250) (- 22.22 952 (-236) (.394) 25.0 12.0 (125) (-250) 22.22
(.875) (.375) (.984) (472) (.875)
"A" Style Bushing - Slotted Shafts "R" Style Bushing - Slotted Shafts
‘ L
- 9.53 95
(:375) (.374)
4 DIMENSIONS:  eiess

3/8-32 UNEF-2A g

(.040) M10x 0.75-6 g -
SHAFT BUSHING SHAFT LENGTH SHAFT BUSHING SHAFT LENGTH
DIA. DIA. is DIA. DIA. N
19.05 200
635 952 (.750) 60 100 (.787)
(250) 75) 22.22 (-236) (:394) 250
(.875) (.984)

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




EM14 - 14 mm Rotary Optical Encoder w/Switch BOURNS®

Cable/Connector Options

10
Cable Assembly, Connector on One End CONNECTOR (2—36) X 7539)
x 2L PITCH RECEPTACLE
STRIPPED AND TINNED RIBBON CABLE PIN 1 - RED STRIPE (- 050)
100 % MATTE TIN 6x28 AWG x _1.27 PITCH Rer & FOR 5L hia PINS HARDWARE
(.050) Kt (018) NUMBER | DESCRIPTION “A” DIM.
S - ‘ H-290-4 | CABLE ASSEMBLY, | 1504, 50
a { ¢ ] CONNECTOR (6.0=.197)
ot ‘ L RgEF' ON ONE END
. ) 7
— & REF 05— Ti06) H-290-2 | CABLE ASSEMBLY, | s045.50
| A CONNECTOR (12'[5 :_.19'7)
ON ONE END
H-290-1 CABLE ASSEMBLY, 1524 £5.0
CONNECTOR eaaE
60 1.0 (6.0+.197)
Cable Assembly, Connector on Both Ends 2 x CONNECTOR 736) X {039) ON BOTH ENDS
127
PITCH REGEPTACLE
RIBBON CABLE PIN 1 - RED STRIPE * T0s0) H-290-3 | CABLE ASSEMBLY, | 014,50
6x28 AWG x 1.27 PITCH 457 CONNECTOR {12.0= 197)
(.050) FOR {g1g) DIA- PINS ON BOTH ENDS
SE]; ) = == 1
|8 = ¢ . Mm
a : DIMENSIONS: (INGHES)
\ |
| A \
Terminal Configurations
Radial (shown with optional mounting bracket)
14.99+ 13 | Recommended PCB Layout

(590 +.005) | \
— T ! DIA.
\ 1.73+.10
15,76 + 25 16,16+ 25 | "~ (068 = 004)
(.581£.010) ‘ (.597 +.010) i 2 PLCS.
l !
‘I SELLLLLI I : t € )i 6 PLCS. s DIA | 7%
1.60 A 4 (. 025) | . + |
262538 | 17 063 5 wie—| [(10_4213) GROUND CHANNEL *B” | Lt
103 = 015) 717 ppp REF. - 787 " 050 =,
g (.676) -5 CHANNEL “A POWER S PLCS,
THICKNESS REF. MOMENTARY:

SWITCH

Axial (shown with optional mounting bracket)

14.99+ .25 |
590 +.010
( ) Recommended PCB Layout
14 61_ |
575 DIA
1.73:.10
(.068 +.004)
- =g * 2 PLCS.
L [ RI;F. ! %ﬁ\ 6 25+ .08
10— 228 (246 = .003)
TGag (240 GROUND CHANNEL B> (:025)
I L1 (.048) 6 PLCS. 127+ 13
i | | CHANNEL “A POWER (:050 = .005) 005
§ (10—2[3)) MOMENTARY- 5PLCS
2.49 + .38 REF. SWITCH

PCB THICKNESS

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



EM14 - 14 mm Rotary Optical Encoder w/Switch BOURNS®

Electrical Block Diagram Quadrature Output
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:.ri L~ ’); CHANNEL A Low
! (\ /) ! CHANNEL B High
: B : Low
CHANNEL "A" ! 1 Nominal D
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BOURNS®
Asia-Pacific: Tel: +886-2 2562-4117 - Fax: +886-2 2562-4116
Europe: Tel: +41-41 768 5555 - Fax: +41-41 768 5510
The Americas: Tel: +1-951 781-5500 « Fax: +1-951 781-5700
www.bourns.com
REV.12/12

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



@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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