Data Sheet for Angle Sensors

MEGATRON

Optical Encoders Series MOT13

Bushing MOT13

Hollow shaft MOT13 H

Electrical Data

= Ultra precise miniature high-end rotary encoder in top
quality

= Available as solid shaft or hollow shaft variant

= Housing diameter only 13 mm

= Until 16000 pulses per revolution thanks to an integrated
multiplicator

= 2 channels + Index

= Ball bearing

= 5V supply voltage

= TTL, Open Collector or Linedriver electronics

MOT13 is the high-end encoder that offers resolutions up to

16000 pulses per revolution using a multiplicator in a very

compact package. This high quality encoder for special

applications is preferably found in precision machinery,

semiconductor manufacturing equipment and robotics.

Output Signal

Resolution (pulses per rev.)

Number of pulses

Limit Frequency
Supply voltage

Power consumption (no load)

Output capacity

32, 100, 200, 256, 300, 360, 500,

Resolution 32...1024 pulses per rev.

A, B, Z (Index)

Resolution (pulses per rev.)
with multiplier:
900, 1000, 2000, 4000, 8000, 16000

without multiplier:

1024

100 kHz
(50 kHz in combination with Linedriver and multiplier)

Resolution 2000...16000 Imp./U
5VDC £10 % 5VDC 15 %

<40 mA @32..1024 pulses per rev.
<50 mA @2000..16000 pulses per rev.

Sink current: max. 20mA
Residual voltage: 0.5V or less @10mA
Open Collector output: load voltage DC max. 13.2V

Voltage output (TTL)

Output electronics

resolution 32, 100, 200,
256,

Line Driver
(all resolutions)

Open Collector

300, 360, 500, (all resolutions)

1024 pulses per rev.

Switch-on delay

max. 2 us @32..1024 pulses per rev.
max. 1 uys @2000..16000 pulses per rev.

Mechanical and Environmental Data, Miscellaneous

Mechanical angle of rotation /stroke 1.)

Bearing

Max. operational speed

Operational torque @ ambient temperature1.) 2.)
Operating temperature range

Storage temperature range

Protection grade (IEC 60529)

Vibration (IEC 68-2-6, Test Fc)

Shock (IEC 68-2-27, Test Ea)
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360° without stop
Ball bearing
6000 rpm
<0.1 Ncm
0 °C up to +60 °C
-20 °C up to +80 °C
IP40
55Hz; 1.5 mm;each2hin X, Y, Z
(50 G) 500 m/s?, each 3 timesin X, Y, Z
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Optical Encoders Series MOT13

Mechanical and Environmental Data, Miscellaneous

Housing diameter / length W'tho:g '::::lp“er: With 1rglgt|rglr:<13r:
Housing depth Wltho;(t) r:]nl:][ltlpller: Wlthzrgunlﬂfln;:ller:
Shaft diameter 1.5 mm

Shaft type Solid shaft / hollow shaft

< 1.9 N @100..500 pulses per rev.
<0.98 N @900..16000 pulses per rev.

< 1.9 N @100..500 pulses per rev.
< 0.98 N @900..16000 pulses per rev.

Max. radial load

Max. axial load

TTL, Open Collector, Linedriver Open Collector, Linedriver

Connection tvoe with resolutions 32...1024 ppr.: with resolutions 2000...16000 ppr.:
P Single strands AWG30, Single strands AWG32, 330 mm
140 mm length length
Connection position Axial
Sensor mountin Solid shaft variant: Hollow shaft variant:
9 2 x M2 thread screw, depth 2 spring flange
Without multiplier: With multiplier:
Mass 10g 20g
E . . . . Version with solid shaft: Version with hollow shaft:
astening parts included in delivery : ; . .
no mounting parts included incl. spring flange

Material shaft Stainless steel
Material housing Aluminium
Material disc Glass

1.) According IEC 60393
2.) Determined by climatic conditions according to IEC 68-1, para. 5.3.1 without load collectives
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ME
Data Sheet for Angle Sensors GATRON

Optical Encoders Series MOT13
Order Code

Description Selection: standard=black/bold, possible options=grey/italic
Series MOT13

Shaft:

Standard: Solid shaft: @1.5 x 10 mm -

Option hollow shaft @1.5 mm H

Option solid shaft length in mm AX, XX

Resolution in pulses per revolution:

Option 100 ppr. 100

Option 200 ppr. 200

Option 256 ppr. 256

Option 300 ppr. 300

Standard: 360 ppr. 360

Option 500 ppr. 500

Option 900 ppr.(*) 900

Option 1000 ppr. (*) 1000

Option 1024 ppr. 1024

Option 2000 ppr. (*) 2000

Standard: 4000 ppr. (*) 4000

Option 8000 ppr. (*) 8000

Option 16000 ppr. (*) 16000

Supply voltage:

Standard: 5V 5

Output signal:

Standard: A+B+Z (index) Bz

Output electronics:

Standard: TTL (TTL exclusively for 32, 100, 200, 256, 300, 360, 500, 1024 ppr.) TTL
Standard: Open Collector (all resolutions) K
Option Line Driver (all resolutions) N

Electrical connection:

For TTL, Open Collector and Linedriver electronics and resolutions 32...1024 ppr.: -
Single strands AWG30, 140 mm length

For Open Collector and Linedriver electronics and resolutions 2000...16000 ppr.: -
Single strands AWG32, 330 mm length

Option custom defined cable length in meter X, XX

*.) With integrated multiplier circuit

Order example MOT13

Requirement:
360 pulses per revolution, supply voltage 5 V, 2 channels with index, TTL output electronics, electrical connection:
single strands AWG30 with140 mm length

Example for order coder: MOT13 360 5 BZ TTL

For higher quantities or on-going demand, additional options are available as described below

For example:

= Other resolutions

= Specials shaft design

= Special connector and cable design
= Other operational torque
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Series MOT13

Optical Encoders
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| Output circuit diagram | Output waveform
Voltage output (standard type) | | Open collector output (option) | | Line driver output (option) CW rotation (CW rotation as seen from fit suface) CCW rotation (CCW rotation as seen from fit surface)
T T

Cable color [ | | |

Cable color Cable color \ H _,—\_'—\_ H _,—\_'—\_
N \ Aphase L A phase L

&+5VDC (red)
B, Z

Power (red) O Power (red) j@éﬂreen, yellow)

ABZ A B, Z (whitelblack, H i
(White, green, yellow) g Sqreentack,yelowblack) B phase — o B phase L |
QOV(black) T+ T (o045 J—L Tt (a0 as)

- - = = Q(shield)

z=>

g

A B Z

(white, green, yellow)
A maximum
QOV (black)

|A maximum

Ix;nam uep|

Main body —shield no connection " "
Supply voltage DC5V z Z ph:
. X . phase L phase L
Note: If the transmission distance is
g“cps'ﬂy voltage g‘g’xy voltage long, it should be so considered that the *‘ TET2 L *‘ TET2 L
specified voltage occurs at the input por- #The position of Z phase against A, B phase is not specified.

tion of the encoder cable end.

| Output connection diagram

. . . Red

| Output circuit diagram j—eo—o +5vDC

White(green, yellow)

Sine wave output (option) - - ‘:D Output
Signal |Lead wire| Black

name color Encoder act ov

-_____--____"I Vce Red
5mA ! Output Cable color | Red | Black|White| Green| Yellow| [ Brown | Blue |Orange

max ! ov Black — — —
j>—/\/\/v—0 Asin Signal  [+5V | OV |Aphase|B phase(Zphase||A phase | B phase | Z phase
51Q | Bsin | A phase| White Line driver output.

5mA !
e ! Bphase| Green | Output waveform
______________ ’ Zphase| Yellow
CW rotation (CW rotation as seen from fit surface)
A capacitor (0.14F) is connected between 0V and FG (frame ground). T

| Output waveform

Sine wave output (option)
CW rotation (CW rotation as seen from fit surface) A phase
T

12,8 1 W
Aphase—S> ‘ XN ) =f  T=360divisions
PN - 2 Sls 1,128 4-Ti4ET8
B phase W8 2 2-T+T2 B phase
ov

M=MX20% or less
Amplitude variation rate

Amplitude waviness Z oh
A‘B phase amplitude ratio phase

T
i

Zphase J

N

1T

*The position of Z phase against A, B phase is not specified.

Synchronous with 1T of B phase
T: Waveform ratio of 1T T=T%£0.5(—T16)

Spring flange MOT13H (Included) T£0.4(—T8)
T£0.3(—T4,—T2)
t: Phase difference between adjacent A and B phases
t=T,/4+1,/8T
2922 / 4-R05
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