
Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution

of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business

relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components

to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business

mainly focus on the distribution of electronic components. Line cards we deal with include

Microchip,ALPS,ROHM,Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise

IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,

and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service

and solution. Let us make a better world for our industry!

Contact us
Tel: +86-755-8981 8866 Fax: +86-755-8427 6832

Email & Skype: info@chipsmall.com Web: www.chipsmall.com

Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China
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Optical Encoders

SERIES 61K 
High Resolution, 4-Pin

FEATURES

• 25, 32, 50, 64, 100, 128 and 256

Cycles per Revolution Available

• Sealed Version Available

• Rugged Construction

• Cable or Pin Versions

• 10 Million Rotational Life Cycles

• 300 RPM Shaft Rotation

DIMENSIONS  in inches (and millimeters)

Pin Version

GRAYHILL XXXX X-X
     61kXXX

XXXX X-X
XX

1.250 DIA
(31.75)

.219
(5.57)

.033
(.84)

.066
(1.68)

.250
(6.35)

.100
(2.54)

.501
(12.73)

.725±.025
(18.4±2.64)

.225
(5.71)

.776± .025
(19.7± 1.64)

.249/.250 DIA
(6.32/6.34)

.025 X 45˚
(.64)
CHAMFER

3/8 - 32
UNEF-2A
THREADS

PIN #1

.350
(8.89)

.550 DIA
(13.97)
MOUNTING
SURFACE

.152
(3.86)
KEYWAY DEPTH

.150
(3.81)

.300
(7.62)

Linear ± .010

Diameter ± .025

Angle ± 2.0°
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Optical Encoders

DIMENSIONS   in inches (and millimeters)

C IRCUITRY , TRUTH TABLE, AND  WAVEFORM : Standard Quadrature 2-Bit Code

SPECIFICATIONS
Electrical Ratings
Operating Voltage:  5.0 ±.25 Vdc

Supply Current:  30 mA maximum at 5 Vdc 
Logic Output Characteristics:
Output Type: Open collector with 

integrated Schmitt Trigger and 10K ohms pull-

up resistor Maximum Sink Current: 16 mA 

at .40 volts 
Power Consumption:  150 mW maximum 
Optical Rise Time:  500 nS typical

Optical Fall Time:  16 nS typical

Mechanical Ratings
Mechanical Life:  10 million revolutions 
Time  Life:  Guaranteed  for 10  years  of  continuous 

operation (calculated from emitter degradation 

data)

Mounting Torque:  20 in-lbs maximum

Shaft Push Out Force:  100 lbs 

Terminal Strength:  5 lbs terminal pull-out 

force minimum

Solderability:  95% free of pin holes and voids 
Operating Torque:  1.5 in-oz maximum (no 

detents) for unsealed versions

Environmental Ratings
Operating Temperature Range: -40°C to 85°C
Storage Temperature Range: -55°C to 100°C 

Relative Humidity:  90-95% at 40°C for 96 hours

Vibration Resistance: Harmonic motion with 

amplitude of 15g, within a varied 10 to 2000 Hz 

frequency for 12 hours per MIL-STD-202, Method 

204

Mechanical Shock:  Test 1: 100g for 6 mS, half-sine 

wave with velocity change of 12.3 ft/s. Test 2: 100g for 

6 mS, sawtooth wave with velocity change of 9.7 ft/s.

4

3

1

2

10 KΩ

PIN #

GROUND

OUTPUT B

OUTPUT A

POWER 5V

10 KΩ

1 CYCLE

OUTPUT
A

OUTPUT
B

CHANNEL A LEADS CHANNEL B BY
90  – 45  IN ALL ROTATIONS FOR
CLOCKWISE ROTATION OF SHAFT.

90  – 45

Cable Version

GRA YHILL XXXX X-X 
   61KXXX-XXX 

XXXX X-X 
XX-XXX 

UNLESS OTHERWISE SPECIFIED, DIMENSION TOLERANCES ARE AS FOLLOWS:
  LINEAR .010 (.25), DIAMETERS .010 (.25), ANGULAR 5˚ 

1.250 DIA 
(31.75) 

.219 
(5.57) 

.033 
(.84) 

.066 
(1.68) 

.250 
(6.35) 

.501 
(12.73) 

.725± .025 
(18.4± 2.64) 

.350 
(8.89) 

.249/.250 DIA 
(6.32/6.34) .025 X 45˚ 

(.64) 
CHAMFER 

3/8 - 32 
UNEF-2A 
THREADS 

CABLE LENGTH 
4.000,25
(4.000, 7)

CONNECT OR IS 
MOLEX P/N 
14-56-3046 
OR EQUIV ALENT 

PIN #1 

.550 DIA 
(13.97) 
MOUNTING 
SURF ACE 

.152 
(3.86) 
KEYW AY  DEPTH 
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Optical Encoders

DIMENSIONS ininches(andmillimeters)

SERIES 61R
High Resolution, 5-Pin

(Polarized Connection)

FEATURES

• 25,32,50,64,100,128and256
CyclesperRevolutionAvailable

• SealedVersionAvailable
• RuggedConstruction
• CableorPinVersion
• 10MillionRotationalCycles
• 300RPMShaftRotation
• IndexPulseAvailable

Pin Version

GRAYHILL XXXX X-X
     61RXXX

XXXX X-X
XX

1.250 DIA
(31.75)

.219
(5.57)

.033
(.84)

.066
(1.68)

.250
(6.35)

.400
(10.16)

.200
(5.08)

.100
(2.54)

.501
(12.73)

.725±.025
(18.4±2.64)

.225
(5.71)

.776±.025
(19.7±1.64)

.249/.250 DIA
(6.32/6.34)

.025 X 45˚
(.64)
CHAMFER

3/8 - 32
UNEF-2A
THREADS

PIN #1

.350
(8.89)

.550 DIA
(13.97)
MOUNTING
SURFACE

.152
(3.86)
KEYWAY DEPTH

Unlessotherwisespecified,standardtoleranceare:
Linear±.010
Diameter±.025
Angle±2.0°



Grayhil l ,  Inc. • 561 Hil lgrove Avenue • LaGrange, I l l inois  60525-5997 • USA • Phone: 708-354-1040 • Fax: 708-354-2820 • www.grayhil l .com

O
p

tic
a

l a
n

d
 M

e
c
h

a
n

ic
a

l 

E
n

c
o

d
e

rs

Optical Encoders

DIMENSIONS ininches(andmillimeters)

SPECIFICATIONS
Electrical Ratings
Operating Voltage:5.0±.25Vdc
Supply Current: 30mAmaximumat5Vdc
Logic Output Characteristics:

Output Type: Open collector with integrated
SchmittTriggerand10K ohmspull-upresistor
MaximumSinkCurrent: 16mAat.40volts
Power Consumption: 150mWmaximum
Optical Rise Time: 500nStypical
Optical Fall Time: 16nStypical

Mechanical Ratings
Mechanical Life: 10millionrevolutions
Time Life:Guaranteedfor10yearsofcontinuous
operation(calculatedfromemitterdegradationdata)
Mounting Torque: 20in-lbsmaximum
Shaft Push Out Force: 100lbs
Terminal Strength:5lbsterminalpull-outforce
minimum
Solderability: 95%freeofpinholesandvoids
Operating Torque: 1.5 in-oz maximum (no
detents)forunsealedversions

Environmental Ratings
Operating Temperature Range: -40°Cto85°C
Storage Temperature Range: -55°Cto100°C
Relative Humidity:90-95%at40°Cfor96hours
Vibration Resistance: Harmonicmotionwith
amplitude of 15g, within a varied 10 to 2000
Hz frequency for12hoursperMIL-STD-202,
Method204
Shock Resistance:Test1:100gfor6mS,half-
sinewavewithvelocitychangeof12.3ft/s.Test
2:100gfor6mS,sawtoothwavewithvelocity
changeof9.7ft/s.

Cable Version

CIRCUITRY, TRUTH TABLE, AND WAVEFORM: Standard Quadrature 2-Bit Code

1CYCLE

OUTPUT
A

OUTPUT
B

CHANNELALEADSCHANNELBBY
90 –45 INALLROTATIONSFOR
CLOCKWISEROTATIONOFSHAFT.

90 –45

1

2

3

5

4

10 KΩ

10 KΩ

PIN #

GROUND

NO CONTACT

OUTPUT A

POWER 5V

OUTPUT B

GRAYHILLXXXXX-X
61RXXX-XXX

XXXXX-X
XX-XXX

UNLESSOTHERWISESPECIFIED,DIMENSIONTOLERANCESAREASFOLLOWS:
LINEAR.010(.25),DIAMETERS.010(.25),ANGULAR5˚1.250DIA

(31.75)

.219
(5.57)

.033
(.84)

.066
(1.68)

.250
(6.35)

.501
(12.73)

.725±.025
(18.4±2.64)

.350
(8.89)

.249/.250DIA
(6.32/6.34).025X45˚

(.64)
CHAMFER

3/8-32
UNEF-2A
THREADS

CABLELENGTH
6.000,25
(6.000,7)

CONNECTORIS
MOLEXP/N
14-56-3056
OREQUIVALENT

PIN#1

.550DIA
(13.97)
MOUNTING
SURFACE

.152
(3.86)
KEYWAYDEPTH
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Optical Encoders

  Available from your local Grayhill Distributor.Forpricesanddiscounts,contactalocalSalesOffice,anauthorizedlocalDstributororGrayhill.

Materials and Finishes
Bushing: Aluminum
Code Housing:ZytelFR-50
Shaft: Stainlesssteel
Retaining Ring: Stainlesssteel
Code Rotor and Aperture:Chemicallyetched
stainlesssteel/electroformednickel

Printed Circuit Board:NEMAGradeFR-4.
Fivemicroinchesminimumgoldover100
microinchesminimumnickelovercopper

Optical Barrier: Polyphenylene sulfide, 94
V-0
Backplate: Polyester
Header: Phosphorbronze,200microinchestin
over50microinchesnickel(pinversiononly)
Infrared Emitter:Galliumaluminumarsenide
Photo IC: Planarsilicon
Cable: 26 AWG, stranded/tinned wire, PVC
coated on .100 (2,54) centers (cable version
only)

ACCESSORIES
Non-Turn Washer
TheSeries61bushingis3/8inchesindiameter
andhasanon-turnkeywaytopreventrotationof
theswitchbodywhenthepaneliscuttofit.
Anotherwaytokeeptheswitchfromturningisto
useanon-turnwasher.Thewasheriscadmium-
platedbrass.
Partnumber:12C1087-1

Part number: SHH694-11, 302-2B stainless
steel,noplating

DIMENSIONS Ininches(andmillimeters)

Shaft and Panel Seal
Forshaftandpanelsealversion, theshaft is
sealed by an o-ring inside the bushing. The
panel issealedbyaflatgasket .045" thickat
thebaseof thebushing.Thepanelsealswill
increasethebehindpaneldimensionby.020"
to.040",whentheswitchismounted.Thepanel
sealissiliconrubber.

PartNumber: 12C1087-1 PartNumber: SHH694-11

C
 L

.125±.010
(3,16±0,25)

.005±.003
(0,38±0,08)
RADIUS

.032±.002
(0,81±0,05)

90˚±1˚

.625±.010DIA.
(15,89±0,25)

.120±.003
(3,05±0,08)

.437+.010–.000
(11,10+0,25–0,00)

.032
±.002
(0,81
±0,05)

.110
±.003
(2,79
±0,08)

.030(0,76)
RADIUSMAX.

.625±.010
(15,88±0,25)DIA.

.120±.003
(3,05±0,08)

.530±.005
(13,46±0,13)

90˚±1˚

ORDERING INFORMATION

Series 

Style:K=Standard,4-pin,highresolution
KS=Sealed,4-pin,highresolution
R=Standard,5-pin,highresolution
RS=Sealed,5-pin,highresolution

Cycles:perchannelperrevolution=25,32,50,64,100,128,256

  61RS256 – 060

Cable Termination:060=6.0in.CableisterminatedwithMolexConnectorP/N14-56-3056
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