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.

- 1.280 =

1.280

SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF 0.140

?1.380

— .
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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PRODUCT SPECIFICATIONS

ELECTRICAL:

JOYSTICK
RATED AT
Vee = 5V @ 20°C UNITS MIN TYP MAX
LOAD = 1ma (4.7K())
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 (4.7K())
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 | °Cc -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 ) ' ’|‘ ! YELLOW
= l —¢———4—0O— BLUE (X1 OUTPUT) EPV—I © O Z AXIS (OUTPUT 1)
4 L I I i BLACK
i_" —— = = ; I © 0 Z AXIS (GND)
:T. e j_ O— YELLOW (Y1 OUTPUT)
—— 1 1
T — = =
T + - O00—44——0O— VIOLET (Vec 2)
= . *
— GREEN (GND 2) ’|‘ ' BLUE
= = ; |§|—q>—I S o Z AXIS (OUTPUT 2)
j?‘: e j?‘: O‘.‘ ORANGE (X2 OUTPUT) f I
4O WHITE (Y2OUTPUT) "
:|=: :|=: (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
UNLESS OTHERWISE SPECIFIED TOLERANCES THIS DOCUMENT IS THE CONFIDENTIAL DRWN. JLW | SIZE | FSCMNO |DRAWING NO. REV.
DIMENSIONS ARE IN INCHES. XX +.03 PROPERTY OF OTTO ENGINEERING, INC.. [CHKD. MRM
TOLERANCES ARE AS LISTED. | XXX £.010 IT IS NOT TO BE USED IN ANY WAY C 21649 JHT- G
MUST BE FREE FROM BURRS | ANGLES +2° DETRIMENTAL TO THE INTERESTS APPD. AH | V@ | £10%9 | =  ————————
AND SHARP EDGES DO NOT SCALE DRAWING |OF OTTO ENGINEERING, INC.. IR0 ANCLE | Scale 1:1 Sheet2 OF 4




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
UNLESS OTHERWISE SPECIFIED TOLERANCES THIS DOCUMENT IS THE CONFIDENTIAL DRWN. JLW | SIZE | FSCMNO |DRAWING NO. REV.
DIMENSIONS ARE IN INCHES. XX +.03 PROPERTY OF OTTO ENGINEERING, INC.. [CHKD. MRM
TOLERANCES ARE AS LISTED. | XXX +.010 IT IS NOT TO BE USED IN ANY WAY C 21649 JHT- G
MUST BE FREE FROMBURRS | ANGLES +2° DETRIMENTAL TO THE INTERESTS APPD. AH | M 210949 | 7 & @ ————————
AND SHARP EDGES DO NOT SCALE DRAWING |OF OTTO ENGINEERING, INC.. WT. e | Scale 1:1 Sheet 3 OF 4




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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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Joysticks category:
Click to view products by OTTO manufacturer:

Other Similar products are found below :
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TWO1GRY1 ZD4PA203 HF44S10UMJO TS3N2S00A TSIR1UOOA TSI1R1S09A TS1D2S00A TS1D1UO2A HEX45S02 HFX10S00
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https://www.x-on.com.au/category/electromechanical/industrial-automation/human-machine-interface-hmi/joysticks
https://www.x-on.com.au/manufacturer/otto
https://www.x-on.com.au/mpn/apem/m11l0a1
https://www.x-on.com.au/mpn/apem/c10o0c1p
https://www.x-on.com.au/mpn/gravitech/joythumb
https://www.x-on.com.au/mpn/apem/s10l0a1m
https://www.x-on.com.au/mpn/otto/g3a1am151nnnn
https://www.x-on.com.au/mpn/apem/th500p00d4
https://www.x-on.com.au/mpn/apem/c10o0c1pmj0
https://www.x-on.com.au/mpn/apem/s10l061j
https://www.x-on.com.au/mpn/grayhill/60c22m74020s
https://www.x-on.com.au/mpn/grayhill/67adf3c060c
https://www.x-on.com.au/mpn/grayhill/67adf3c060c
https://www.x-on.com.au/mpn/grayhill/60a008050c
https://www.x-on.com.au/mpn/grayhill/60a004050c
https://www.x-on.com.au/mpn/grayhill/60c22m74040s
https://www.x-on.com.au/mpn/otto/g30425
https://www.x-on.com.au/mpn/apem/s30l081f50
https://www.x-on.com.au/mpn/apem/3440sat6476
https://www.x-on.com.au/mpn/grayhill/60a184090c
https://www.x-on.com.au/mpn/apem/s30l081j
https://www.x-on.com.au/mpn/apem/m11l001c
https://www.x-on.com.au/mpn/apem/m11l0x1p
https://www.x-on.com.au/mpn/apem/usbm31q081rmj4s
https://www.x-on.com.au/mpn/apem/usbc20o051jmjs
https://www.x-on.com.au/mpn/apem/tw08blk12
https://www.x-on.com.au/mpn/apem/hrs202b1
https://www.x-on.com.au/mpn/apem/s30l0m1csjblk
https://www.x-on.com.au/mpn/apem/hf11r11
https://www.x-on.com.au/mpn/apem/hg44mis0002654
https://www.x-on.com.au/mpn/apem/hg44mis0002654
https://www.x-on.com.au/mpn/apem/hg44mis000u2655
https://www.x-on.com.au/mpn/apem/4p182f1e55475
https://www.x-on.com.au/mpn/apem/ts4a1s00a
https://www.x-on.com.au/mpn/apem/bd140d01gr0000
https://www.x-on.com.au/mpn/apem/bd150sd4bl1200
https://www.x-on.com.au/mpn/apem/3140sal6475
https://www.x-on.com.au/mpn/apem/tw01blk11
https://www.x-on.com.au/mpn/apem/tw01gry1
https://www.x-on.com.au/mpn/schneider/zd4pa203
https://www.x-on.com.au/mpn/apem/hf44s10umj0
https://www.x-on.com.au/mpn/apem/ts3n2s00a
https://www.x-on.com.au/mpn/apem/ts1r1u00a
https://www.x-on.com.au/mpn/apem/ts1r1s09a
https://www.x-on.com.au/mpn/apem/ts1d2s00a
https://www.x-on.com.au/mpn/apem/ts1d1u02a
https://www.x-on.com.au/mpn/apem/hfx45s02
https://www.x-on.com.au/mpn/apem/hfx10s00
https://www.x-on.com.au/mpn/apem/hf11p11
https://www.x-on.com.au/mpn/apem/4r282s1e5500
https://www.x-on.com.au/mpn/apem/bd150a01re0000
https://www.x-on.com.au/mpn/schneider/zd4pa24
https://www.x-on.com.au/mpn/schneider/zd4pa22
https://www.x-on.com.au/mpn/schneider/zd4pa12

