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SERIES 60AD
Optical Encoder with integrated
Joystick and Pushbutton

FEATURES
* Dome contacts provide excellent tactile feedback in all directions
e Choices of actuation force, cable length and termination
e Customized solutions available

APPLICATIONS
e Aerospace
e Automotive
e Medical devices

DIMENSIONS in inches (and millimeters)
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ORDERING INFORMATION OPTION
L M H
Ang|e of Throw: 18= 18° or 20 positions 1 ACTUATION FORCE (JOYSTICK) [g] 550£200 7254200  1050+250
Joystick: 4= FOLIF contacts & directionS' 2 ACTUATION FORCE (PUSHBUTTON) [g] 625+200  800+200  1100+250
8= FOUr COntaCtS & elght direc;tions 3 AVERAGE ROTATIONAL TORQUE [in-0z] 1.50£0.75 3.50+1.75  5.00+2.00
60AD18-4-M-060S
L Termination: 0.050" center P= pin header; C= connector; S= stripped cable
Cable Length: 020 thru 250 in 1/2 inch increments, 060= 6.0 inch cable
Force Option: (see table) L=low, M=medium, H=high

For prices and custom configurations, contact a local sales office, an authorized distributor, or Grayhill's sales department.

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 ¢ www.grayhill.com
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JOYSTICK OPERATION + ENCODER WAVEFORM AND TRUTH TABLE Standard Quadrature 2-Bit Code

JOYSTICK

SWITCH SCHEMATIC
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ENCODER WAVEFORM

"EXTERNAL PULL-UP RESISTORS REQUIRED FOR OPERATION (2.2k(2).

ENCODER
TRUTH TABLE
[C.W. ROTATION])

POSITION | OUTPUT A | OUTPUT B
#1 o (e}
#2 @) S
#3 Q O
#4 o O

O INDICATES LOGIC-HIGH
O INDICATES LOGIC-LOW
CODE REPEATS EVERY FOUR POSITIONS

JOYSTICK POSITION DIAGRAM

* INDICATES DIRECTION OF
D-FLAT ON BUSHING

JOYSTICK
TRUTH TABLE
POSITION | X OUTPUT | Y OUTPUT

1 NEUTRAL HIGH

2 HIGH HIGH

3 HIGH NEUTRAL
4 HIGH Low

5 NEUTRAL LOW

6 Low Low

7 Low NEUTRAL
8 LOW HIGH

9 NEUTRAL NEUTRAL
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SPECIFICATIONS

Rotary Specifications

Operating Voltage: 5.00 + 0.25 Vdc
Supply Current: 20mA max at 5 Vdc
Minimum Sink Current: 2.0mA at 5 Vdc
Power Consumption: 0.1mW max at 5 Vdc
Output: Open collector phototransistor,
2.2k Q external pull-up resistors are required
Output Code: 2-Bit quadrature, channel A
leads channel B by 90° in clockwise rotation
Logic Output Characteristics:

High: No less than 3.5 Vdc

Low: No greater than 1.0 Vdc

Mechanical Life: 1 million rotational cycles
(through all positions and a full return)
Rotational Torque: see table

Maximum Rotational Speed: 100 RPM
Mounting Torque: 15 in-Ibs. maximum
Shaft Push/Pull Out Force: 45 Ibs min.
Shaft Side-Load Force: 20 Ibs. min.
Terminal Strength: 15 Ibs pull-out force min.

Pushbutton Specifications

Rating: 10 mA at 5 Vdc resistive

Contact Resistance: less than 10 ohms
Contact Bounce: < 4ms make, <10 ms break
Mechanical Life: 1 million actuations min.
Actuation Force: see table

Pushbutton Travel: .027 = .010 in.

Joystick Specifications
Supply Current: 5mA max
Output Code: 2-Bit

Logic Output Characteristics:
Neutral Position: 2.5 + 0.5 Vdc
High-State Position: >4.5 Vdc
Low-State Position: <0.5 Vdc
Mechanical Life: 500k cycles min.
Actuation Force: see table

Angle of Throw: 3.5° +2°/-1°

Environmental Ratings

Operating Temp. Range: -40°C to 85°C
Storage Temp. Range: -55°C to 100°C
Relative Humidity: 96 hours at 90-95%
humidity at 40°C

Vibration: Harmonic motion with amplitude of
15g, within 10 to 2000 Hz for 12 hours
Mechanical Shock:

Test 1: 100g for 6ms half-sine wave with a
velocity change of 12.3 ft/s

Test 2: 100g for 6ms sawtooth wave with a
velocity change of 9.7 ft/s
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Materials and Finishes

Detent Housing: Nylon 6/10

Shaft: Nylon 6/10

Shaft Insert: 303 stainless steel

Joystick Housing: Nylon 6,10

Centering Plate: Nylon 6,10

Detent Balls: Carbon steel

Detent Springs: Music wire

Dome Contacts: Stainless steel

Dome Housings: Polycarbonate over brass-
lead frame

Dome Retainers: Nylon 6,0; 30% glass-filled
Joystick Actuators: Polyphthalamide; 50%
glass filled

Pushbutton Dome Retainer: Polycarbonate
Printed Circuit Board: NEMA grade FR-4.
Glass-cloth epoxy, double clad with copper
Infrared Emitter: Gallium arsenide
Phototransistor: Planar silicon

Resistors: Metal oxide on ceramic substrate
Solder: 95.5% SN, 3% AG, 0.5% CU

OPTIONS

Contact Grayhill for custom terminations,
rotational torque, number of positions, shaft
configurations, and resolutions.

Grayhill, Inc. « 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5897 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 e« www.grayhill.com



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




