NOTES: @

1. DRAWING TO BE INTERPRETED IN ACCORDANCE
WITH THE CURRENT REVISION OF ASME Y14.5.
2. THIS PART/PRODUCT IS TO BE MANUFACTURED WITH THE
LATEST APPLICABLE REGULATIONS OF EC DIRECTIVES
FOR THE RESTRICTION OF THE USE OF HAZARDOUS
SUBSTANCES IN ELECTRICAL AND ELECTRONIC EQUIPMENT
(ROHS), WASTE ELECTRICAL AND ELECTRONIC EQUIPMENT
(WEEE) AND REGISTRATION, EVALUATION, AUTHORIZATION
AND RESTRICTION OF CHEMICALS (REACH)
LABEL TO INCLUDE:
PART NUMBER
"OTTO 21649"
DATE CODE (YYWW)
OUTPUTS ARE FROM THE CENTER TO THE FULL
TRAVEL POSITION IN EACH DIRECTION.
OPTIONS "AA", "BB", "CC", "DD", "EE", "FF" PROVIDE INCREASED
VOLTAGE IN +X, +Y; AND DECREASING VOLTAGE IN -X, -Y
DIRECTION FROM ONE OUTPUT PER AXIS.
OPTIONS "GG" AND "HH" PROVIDE INCREASING VOLTAGES .
IN ALL DIRECTIONS (+X, +Y, -X, -Y) FROM 2 OUTPUTS PER AXIS.
AOPTIONS "BB" AND "EE" PROVIDE REDUNDANT OUTPUT 2
WHICH DUPLICATES OUTPUT 1
OPTIONS "CC" AND "FF" PROVIDE REDUNDANT OUTPUT 2
WHICH IS INVERSE OF OUTPUT 1.
FULL BOOT VERSION SHOWN AS DEFAULT. SEE PAGE 4 FOR
A ALTERNATIVE SWITCH/BOOT STYLES.
/Q\GATED IS RESTRICTED MOVEMENT IN Y AXIS ONLY.
/3\USE N FOR FULL BOOT, Z-AXIS, & NO PUSHBUTTON OPTIONS.
/A\1- 9 USED ONLY FOR PUSHBUTTON OPTIONS.
NOT APPLICABLE IN Z-AXIS.
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1.280

SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF 0.140

71.380

— .
4X @ 120

SWITCH /BOOT STYLE &

11 = WITH P9 PUSHBUTTON & FULL BOOT
12 = WITH P9 PUSHBUTTON & HALF BOOT
21 = WITHOUT PUSHBUTTON & FULL BOOT
32 =Z AXIS WITH DETENT & HALF BOOT, SINGLE OUTPUT
42 = Z AXIS WITH FRICTION HOLD & HALF BOOT, SINGLE OUTPUT
52 =Z AXIS RETURN TO CENTER & HALF BOOT, SINGLE OUTPUT
62 = Z AXIS WITH DETENT & HALF BOOT, DUAL OUTPUT
72 =Z AXIS WITH FRICTION HOLD & HALF BOOT, DUAL OUTPUT
82 = Z AXIS RETURN TO CENTER & HALF BOOT, DUAL OUTPUT
92 = Z AXIS WITH DETENT & HALF BOOT,
SINGLE OUTPUT WITH 2 PUSHBUTTONS
A2 =Z AXIS WITH FRICTION HOLD & HALF BOOT,
SINGLE OUTPUT WITH 2 PUSHBUTTONS
B2 =Z AXIS RETURN TO CENTER & HALF BOOT,
SINGLE OUTPUT WITH 2 PUSHBUTTONS
C2 =Z AXIS WITH DETENT & HALF BOOT,
DUAL OUTPUT WITH 2 PUSHBUTTONS
D2 =Z AXIS WITH FRICTION HOLD & HALF BOOT,
DUAL OUTPUT WITH 2 PUSHBUTTONS
E2 = Z AXIS RETURN TO CENTER & HALF BOOT,
DUAL OUTPUT WITH 2 PUSHBUTTONS
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WIRE BUNDLE 2\

/WIRE BUNDLE 1

: J REV | OCN # DATE APR
| | | A | 059022 | 20 DEC 10 |DCF
B 061838 | 20 JUN 11 [MRM
| | C | 064410 | 06 JAN 12 |MRM
GATING OPERATE FORCE  JOYSTICK JOYSTICK TERMINATION P9 BUTTON COLOR D | 064707 | 31 JAN 12 |DCF
OUTPUT 1 OUTPUT 2
1 = GATED; SINGLE AXIS -- RETURN TO CENTERA 1=16 0Z 1=24 AWG WIRE LEADS N= NONE E | 065360 | 30 MAR 12 | DCF
2 = (SPARE) AA =2.5+/-2.0 VDC NONE ; = EII_EADCK F 070007 | 08 APR 13 |KLW
3 = OMNI DIRECTIONAL; ROUND SMOOTH FEEL BB = 2.5+/-2.0 VDC 2.5+/-2.0 VDC =
4 = OMNI DIRECTIONAL: ROUND ON-AXIS AND CC=25+-20VDC 2.5-+2.0 VDC 3= ORANGE G | 070711 | 30 MAY 13 |[KLW
OFF-AXIS, GUIDED FEEL DD = 2.5+/-1.5 VDC NONE 4 = YELLOW
5 = OMNI DIRECTIONAL; ROUND ON-AXIS, EE = 2.5+/-1.5VDC 2.5+/-1.5 VDC A 5= GREEN
GUIDED FEEL FF =25+-15VDC 2.5-/+1.5VDC 6 = BLUE
GG =0.545VDC  0.5-4.5VDC 7 = PURPLE
HH = 1-4 VDC 1-4 VDC 8 = GRAY
9 = WHITE
SLOT DENOTES
+Y
A
1.67
-X +X SQUARE
SCALE 4:5
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UNLESS OTHERWISE DESCRIPTION
SPECIFIED:
DIMENSIONS ARE JHT, LINEAR HALL EFFECT
IN INCHES. ®
TOLERANCES: CARPENTERSVILLE, ILLINOIS USA JOYSTICK
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PRODUCT SPECIFICATIONS

ELECTRICAL:

JOYSTICK
RATED AT
Vee = 5V @ 20°C UNITS MIN TYP MAX
LOAD = 1ma (4.7KQ))
SUPPLY VOLTAGE vDC 450 5.00 5.50
OUTPUT VOLTAGE TOLERANCE Voo
AT CENTER (SEE APPROPRIATE @ Voo .25 N/A +25
GRAPH FOR OUTPUT VOLTAGES)
OUTPUT VOLTAGE TOLERANCE VDG
FULL TRAVEL (SEE APPROPRIATE @ ves .25 N/A +25
GRAPH FOR OUTPUT VOLTAGES)
SUPPLY CURRENT PER OUTPUT
B=0, Vcc=5V, 10=0 mA N/A 10 12
OUTPUT IMPEDANCE kQ) N/A 1.0 N/A

P9
CIRCUIT | SPST-NO-DB
JOYSTICK Z AXIS RETURN TO CENTER
RATED AT
Vee = 5V @ 20°C UNITS MIN TYP MAX
LOAD = 1ma (4.7K())
SUPPLY VOLTAGE vDC 450 5.00 5.50
OUTPUT 1+2 VOLTAGE, +Z, Z
QUIPLT 1:2 VC VDC @5V Vee 2.25 250 275
OUTPUT 1+2 AT FULL TRAVEL
oSy VDC @5V Vee 425 450 455
OUTPUT 1+2 AT FULL TRAVEL
S DiREe VDC @5V Vee 0.45 0.50 075
SUPPLY CURRENT (PER SENSOR)
B=0, Vcc=5V, 10=0 mA NA NA 10
OUTPUT
SOURCE CURRENT LIMIT mA 1.0 NA 1.0
B=-X*, Vo=0
JOYSTICK Z AXIS FRICTION
RATED AT
Vee = 5V @ 20°C UNITS MIN TYP MAX
LOAD = 1ma (4.7KQ))
SUPPLY VOLTAGE VDC 450 5.00 5.50
OUTPUT 1+2 AT FULL TRAVEL
e oron VDC @5V Vee 425 450 455
OUTPUT 1+2 AT FULL TRAVEL
A AR VDC @5V Vee 0.45 0.50 075
SUPPLY CURRENT (PER SENSOR)
B=0, Vcc=5V, 10=0 mA NA NA 10
OUTPUT
SOURCE CURRENT LIMIT mA 1.0 NA 1.0
B=-X*, V0=0
JOYSTICK Z AXIS 3 DETENT

RATEDAT _
Vee = 5V @ 20°C UNITS MIN TYP MAX
LOAD = 1ma (4.7K())
SUPPLY VOLTAGE vDC 450 5.00 5.50
OUTPUT 1+2 VOLTAGE, +Z, Z
&° DEFLECTION VDC @5V Vce 2.25 2.50 2.75
OUTPUT 1+2 AT FULL TRAVEL
+7 DIRECTION VDC @5V Vee 4.25 4.50 4.55
OUTPUT 1+2 AT FULL TRAVEL
7 DIRECTION VDC @5V Vce 0.45 0.50 0.75
SUPPLY CURRENT (PER SENSOR)
B=0, Vcc=5V, 10=0 mA NA NA 10
OUTPUT
SOURCE CURRENT LIMIT mA -1.0 NA 1.0
B=-X*, Vo=0
MECHANICAL:

JOYSTICK
MECHANICAL LIFE
ALL DIRECTIONS 5,000,000 CYCLES
TRAVEL ANGLE DEGREES 18 20 22
OVER TRAVEL ANGLE DEGREES 05 1.0 15
MAX ALLOWABLE RADIAL
FORCE (STYLES 11, 12, & 21) @ GRP LBS N/A N/A 50
MAX ALLOWABLE RADIAL
FORCE (ALL OTHER STYLES) @ GRP LBS N/A N/A 15

P9
MECHANICAL LIFE 1,000,000 CYCLES
OPERATING FORCE @ 20°C oz | 8 | 12 16
KEYPAD
MECHANICAL LIFE 1,000,000 CYCLES
OPERATIONAL FORCE oz | 2 | 4 6
Z AXIS
MECHANICAL LIFE
ALL DIRECTIONS 1,000,000 CYCLES
TRAVEL ANGLE (TOTAL) DEGREES 56 60 64
OPERATIONAL TORQUE
WITH DETENT IN-OZ 10 20 30
OPERATIONAL TORQUE
WITH FRICTION HOLD IN-OZ 1 4 7
OPERATIONAL TORQUE
RETURN TO CENTER IN-OZ 8 16 24
MAXIMUM ALLOWABLE
ROTATIONAL TORQUE IN-LES N/A N/A 15
ENVIRONMENTAL:
OPERATING TEMPERATURE | °c -40 20 85
KEYPAD

ELECTRONICS SEAL INTEGRITY | WATERTIGHT TO IP65

JOYSTICK

ELECTRONICS SEAL INTEGRITY

WATERTIGHT TO I1P68S, 1 METER

EMI/RFI WITHSTAND

PER SAE J1113
CONTACT FACTORY FOR DETAILS

MATERIAL:

HOUSING THERMOPLASTIC, BLACK
BELLOWS SILICONE, BLACK
HARDWARE NOT PROVIDED

T : I RED
* O— BLACK (GND 1) . = o Z AXIS (Vce)
a a ) ' ’|‘ ! YELLOW
= l —¢———4—0O— BLUE (X1 OUTPUT) EPV—I © O Z AXIS (OUTPUT 1)
4 L I I i BLACK
1_" —— = = ; I © 0 Z AXIS (GND)
i e j_ O— YELLOW (Y1 OUTPUT)
= =g I I
T —r" = =
T + - O00—44——0O— VIOLET (Vec 2)
= . *
— GREEN (GND 2) ’|‘ ' BLUE
= = ; |§|—q>—I S o Z AXIS (OUTPUT 2)
ji: e j?‘: O‘.‘ ORANGE (X2 OUTPUT) f I
44O WHITE (Y2OUTPUT) "o
:|=: :|=: (WIRE BUUNDLE 2)
_________________________________________________________ ALL WIRES ARE NOT PRESENT IN ALL CONFIGURATIONS
(WIRE BUNDLE 1)
ALL OUTPUTS ARE NOT PRESENT IN ALL CONFIGURATIONS
JC — GRAY (P9 SW) ' '
. . GRAY
H = o SWITCH (GND)
! 1 — GRAY (P9 SW)
(WIRE BUNDLE 2) SW2 SW1
ALL WIRES ARE NOT PRESENT IN ALL CONFIGURATIONS
T VIOLET , switcH 1
ORANGE o SWITCH 2
(WIRE BUNDLE 2)
ALL WIRES ARE NOT PRESENT IN ALL CONFIGURATIONS
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OPTION AA OPTION BB OPTION CC
4.50 4.50 4.50
/ / : /
3.50 - 3.50 3.50
/ /. - /
2,50 VOLTS > - 2,50 VOLTS 2.50 VOLTS
/ / i /
1.50 = 1.50 1.50
L / ’ L
0.50 B 0.50 0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20 -20 -16 -12 -8 -4 0 4 8 12 16 20 -20 -16 -12 -8 -4 0 4 8 12 16 20
DEGREES DEGREES DEGREES
-X,-Y TRAVEL —= = +X,+Y TRAVEL -X,-Y TRAVEL —= = +X,+Y TRAVEL -X,-Y TRAVEL == = +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1 OUTPUT1
------------ OUTPUT2 crocsssoo-- - OUTPUT2 <----------- OUTPUT2
4.50 4.50 4.50
L — "
= Bl Py T 3.50 — 1 as0
L—1 / o //
2.50 VOLTS — = 250 VOLTS 2.50 VOLTS
T 1.50 [ 1.50 1|
. = . 1.50
0.50 0.50 0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20 -20 -16 -12 -8 -4 0 4 8 12 16 20 -20 -16 12 -8 4 0 4 8 12 16 20
DEGREES DEGREES DEGREES
-X,-Y TRAVEL == = +X,+Y TRAVEL -X,-Y TRAVEL — = +X,+Y TRAVEL -X,-Y TRAVEL —= = +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1 OUTPUT1
------------ OUTPUT2 croossooo-- - OUTPUT2 <----------- OUTPUT2
OPTION GG OPTION HH
4.50 4.50
3.50 3.50
2.50 VOLTS 250 VOLTS
1.50 1.50
1 0.50 0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20 -20 -16 -12 -8 -4 0 4 8 12 16 20
DEGREES DEGREES
-X,-Y TRAVEL —== = +X,+Y TRAVEL -X,-Y TRAVEL —5 — +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1
------------ OUTPUT2 ------------ OUTPUT2
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2.45 MAX | 2.70 MAX
|
- /I AN < —~ J AN < - J
N\ Z \ Z \
! ) € : > € ’ >
{ ) { ) {
N /4 Y /4 A
Vi AN J AN J
] | . { ] . { ] | { ]
Y ’ Y ’‘ Y
Z AXIS WITH
HALF BOOT FULL BOOT Z AXIS
PUSHBUTTONS
SWITCH / STYLE BOOT CONFIGURATION
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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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