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Rotary Switches / Key Switches
|

9.1 Rotary Switches

Type Operating positions Poles Special facture Page
MRS 18 2 @ 12 164
MRS 10 H 2-6 1= Operating at the side 65
MRS 12 9 1 11.4 x 13 mm 166
SMR 1-30 2 1| washable SN 167
Key Switches
MRK top- and side actuated 168-173
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Miniature Rotary Switches

Specifications:

Contact rating: 16 V DC, 100 mA

Contact resistance: <50 mQ

Insulation resistance: >100 MQ at 500 V DC

Dielectric strength: 100 V, 50 Hz for the duration of 1 minute
Operating temperature: -20°Cto+80°C

Mechanical life: minimum 10 000 operations

Contacts: gold

Material: case: PBT with glass fibre 30%; shaft: PA, flat
Angle between 2 positions: 40°, 9 positions

Mounting: on pc-board

Contact timing: non-shorting

Operating force: 250 = 100 gf. cm

Soldering conditions: max.: 3 sec, 260 °C

Models: Poles

MRS 12V -19 1

Circuit diagram: 1 pole
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Microminiature Rotary Switches rorswr

Specifications:
Contact rating:
Contact resistance:

Insulation resistance:
Dielectric strength:

Operating temperature:

Mechanical life:
Contacts:
Terminals:
Material:

Mounting:
Soldering conditions:

Models:

SMR 1-30

Packing:

on tapes: 2000 pieces; reel @ 330 mm

12V DC, 50 mA switching

60 V DC, 100 mA non-switching

< 100 mQ

> 500 MQ

500 V, 50 Hz for the duration of 1 minute
-30°Cto+85°C

minimum 800 operations

gold-plated over nickel barrier
gold-plated over nickel barrier

case: LCP, washable

frame: stainless steel

on pc-board - SMD

reflow-soldering — max.: 10 sec *1 sec, 260 °C + 10 °C

washable

Switching functions
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Key Switches

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:
Mechanical life:

250 VAC,2A;125VAC, 4 A

<10 mQ

>500 MQ

1500 V, 50 Hz for the duration of 1 minute
-20°Cto+70°C

minimum 10 000 steps

Material: Case: zinc alloy, chromium-plated
Contacts and Terminals: silver-plated
Key: steel, nickel-plated

Angle between 2 positions: 90°

Mounting: single-hole mounting, 19 mm diameter

Models: Switching functions Key removable in pos

MRK 202-1 off — on 1

MRK 202-2 off — on 1,11

MRK 202-A off — mom 1

MRK 202-DA on — mom I

Switches are always su

222.0
217.5

20.0

pplied with 2 keys.
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Key Switches

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:

Operating temperature:

Mechanical life:
Material:

Mounting:

Models:

MRK 216 D
MRK 216 G
MRK 216 N
MRK 216 O
MRK 216 R
MRK 216

250V AC,2A;125VAC,4A

<50 mQ
>500 MQ

1500 V, 50 Hz for the duration of 1 minute

-20°Cto+70°C
minimum 10 000 steps

Case: zinc alloy, chromium-plated
Contacts and Terminals: gold-plated

Key: steel, nickel-plated

single-hole mounting, 19 mm diameter

Switching functions

double pole, on - on -on

single-pole, on-on-on

single pole, on-on
double pole, on —on

single pole, on-on

MRK 216 N with wires/connector

Switches are always supplied with 2 keys.

Key removable in pos

I

II

I
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Key Switches

Specifications:

Contact rating: 250 VAC,2A;125VAC, 4 A

Contact resistance: <50 mQ

Insulation resistance: >500 MQ

Dielectric strength: 1500 V, 50 Hz for the duration of 1 minute
Operating temperature: -20°Cto+70°C

Mechanical life: minimum 10 000 steps

Material: Case: zinc alloy, chromium-plated

Contacts and Terminals: silver-plated
Key: brass, nickel-plated

Angle between 2 positions: 90°
Mounting: single-hole mounting, 3/4”-27 UNS
Models: Switching functions Key removable in pos
MRK 286-Al off — on 1
MRK 286-A2 off — on
MRK 286-B1 on - on
MRK 286-B2 on - on
4.4
2.2

222.0 )
J

4.8 | 17.5

Switches are always supplied with 2 keys.
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Key Switches

Specifications:

Contact rating: 125V AC,0.2A

Contact resistance: <10 mQ

Insulation resistance: >200 MQ

Dielectric strength: 1000 V, 50 Hz for the duration of 1 minute
Operating temperature: -20°Cto+70°C

Mechanical life: minimum 10 000 steps

Material: Case: zinc alloy, chromium-plated

Contacts and Terminals: silver-plated
Key: brass, nickel-plated, POM-cover

Angle between 2 positions: 60°
Mounting: single-hole mounting, thread M16x1 with flat
Models: Switching functions
MRK 331 on — on
MRK 332 off - on
MRK 333 off — on — on
4.2
2.3
M16x1.5
" }—

9| 1 I

ek = s

8 ¥ ®

ﬁm |
2.4 245
32.0
KEY No.
(=] X0
8 T
_J
37.0

Key removable in all positions.

Switches are always supplied with 2 keys.
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Key Switches

Specifications:

Contact rating:

Contact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:

Mechanical life:
Material:

Mounting:

Models:

MRK 1091 B-1
MRK 1091 B-2
MRK 1343 B-1
MRK 1344

125V AC, 200 mA

<10 mQ
>200 MQ

1000 V, 50 Hz for the duration of 1 minute

-20°Cto+70°C

minimum 6 000 steps

Case: zinc alloy, chromium-plated
Contacts and Terminals: silver-plated
Key: brass, nickel-plated

Angle between 2 positions: 90°
single-hole mounting, 12 mm diameter

Switching functions

off — on
off — on

on — on-on

on — on-on-o0n

=
==]

10.5
15.0

Recommended hole size

212.0

10.7

Key removable in pos

I, 1I
1,11, III

LI, 10, IV

M12x1

15.0

il

i

i
i —

25

Switches are always supplied with 2 keys.
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Key Switches

Specifications:

Contact rating: 250 VAC, 2A; 125V AC, 4 A

Contact resistance: <50 mQ

Insulation resistance: >500 MQ

Dielectric strength: 1500 V, 50 Hz for the duration of 1 minute
Operating temperature: -20°Cto+70°C

Mechanical life: minimum 10 000 steps

Material: Case: zinc alloy, chromium-plated

Contacts and Terminals: gold-plated
Key: steel, nickel-plated

Angle between 2 positions: 90°
Mounting: single-hole mounting, 19 mm diameter
Models: Switching functions Key removable in pos
MRK 2021 R on - on I,1I
=3
o3 ==
o _|_ - n___
Q =
o
B>
26.4
38.4
[f]
Q
KEY No.
36.0
MRK 2930 N off — on — on I
M19x1
B
=B
P |
=
9.0+0.2 ‘ 30.2+0.2 | 5.75+0.2 24 .6+0.2

Switches are always supplied with 2 keys.

27.25+02
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Encoder

10.1 Standard Encoder

MERBSIE

MER 9/ MERRPS

MER 11 / MERS 11 £ MERESISS
MERL 11 / MERRESHISH

MER 16

[lluminated Encoder

MER 12 / MERRSE2

Hollow Shaft Encoder

MERS 5 /& il

MER 10-12 R7Y

MER 23

MER 1045-24

10.4 Optical Encoder

MEOP 14

MEOR1S

176

177 -178

179 - 183

184

185 - 187

188

188

189

190

ol

192
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Encoder forswr

Specifications:

Contact rating:
Coantact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:
Detent torque:
Pulses/Detents per turn:

Mechanical life (cycle funtion):

Pushbutton function:
Contacts and terminals:
Mounting:

Soldering conditions:

Model:

MERPS 6-6210T

5V DC, 10 mA

<100mQ

>50 MQ

100 V, 50 Hz for the duration of 1 minute
—40°C to +85°C

2.5 Ncm

6/12

minimum 50 000 turns

Actuation Force 4 N, travel 0.1 mm, mechanical life > 50 000 operations
silver-plated

on pc-board - SMD

reflow soldering, max. 10 s, max. 260 °C

9.45

0.5

m
(i}

(6.6)

26
(7.0

=
=h

P.C.B. MOUNTING HOLE

o
©

1.8+005

02) 0-0.1
1.1%s

(3.3)

24

Hr
%% T
)

Packing: on tapes (400 pieces, @ 330 mm)
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Encoder

Specifications:

Contact rating:
Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational/Detent torque:
Pulses/Detents per turn:
Mechanical life:
Pushbutton (optional):
Contacts:

Terminals:

Mounting:

Soldering conditions:

Models:

MER9-15220BM7R

MER9-15115AM7R

Output signal format:

5VDC,1mA
>100 MQ

300 V, 50 Hz for the duration of 1 minute

-40°Cto +85°C
0.5/1.0 Ncm
15/30

>15000 cycles

actuation force 5 N, travel 0.5 mm, life >10000 operations

silver-plated
silver-plated
on pc-board

single hole mounting M 7 x 0.75
wave-soldering — max.: 5 sec, 260 °C

7.05 7.0 12,0
c1
)
3 i =Y
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L Mounting surface

3x1.0'%2

| Mounting surface
2 /_V;

48

=)

85

/Ll

26.0'%0s

Shaft
rotational direction  Signal Output

cw.

Terminal A-C

Terminal B-C

Terminal A-C

Terminal B-C

Shaft flat is optional angle

=
Ea}
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Encoder

Models:

D
1%

MER9-15325CM7R i =T 4t S5

7

N
i

ie
N

r;
o
°

] ) o=
MERP9-15415AM7R M § ()1@ _
' Liﬁ\‘:‘w ‘;[ﬂ
Ll 17
]

Dr\ Er\
§ Sx 01082 CIRCUIT DIAGRAM
A (4 B
© Mounting surface
Output signal format: Rl aeton_ o Ot

Terminal A-C

UL
UL
L

UL

Terminal B-C

Ordering code 9 mm Encoder:
MERlIZIEIEIEIIZIIZIIZI-IIZI
| ‘ | — !

Switch function: Orientation:
L] no switch Shaft type: Bushing: [R] horizontal
[B] switch flat shaft 5mm
knurled shaft 7 mm
cut shaft 10 mm
round shaft
Number of pulses: Shaft length: Bushing thread:
12 pulses 15 mm M7
15 pulses 20 mm 1 no thread

[25] 25 mm

178 | knitter-switch



Encoder

Specifications:

Contact rating:

Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational/Detent torque:

Mechanical life:

Pushbutton (optional):

Contacts:
Terminals:
Mounting:

Soldering conditions:

Models:

MER11-15125B

MERP11-15325B

5V DC, 10 mA

>100 MQ

300 V, 50 Hz for the duration of 1 minute
-10°Cto +85°C

0.5/1.2 Ncm

>15000 cycles

actuation force 6 N, travel 0.5 mm, life > 25000 operations
silver-plated

silver-plated

on pc-board

single hole mounting, bushing M 7 x 0.75
wave-soldering — max.: 5 sec, 260 °C

Shaft flat is angle

24.5%:
26.0'%0s

11.11008 CIRCUIT DIAGRAM
5.0 _‘
D E ﬂ
%% H J
\ § o o2
~ ~| |

[
7.5
7.6+05
"
=
n
6.5
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Encoder

Models:

MER11-15215A-R L§ g

. 17-8:31 | =
. ( 5.0 <.
p R
b6
U A e s L—

Shaft flat s optional angle
11.7

MERP11-20425BM7-R

10

Ordering code 11 mm Encoder:

]m 0.75 \ %]
P e 1x45°\ 3

0.8:02

MER[J - 11 J0J

T
Pushbutton:

] without
[P] with

Number of pulses:

8 pulses, 16 detents
8 pulses, no detents
15 pulses, 30 detents
15 pulses, no detents
16 pulses, 16 detents
16 pulses, no detents
20 pulses, 20 detents
20 pulses, no detents

180 | knitter-switch

flat

knurled

cut

[4] round

’l_|

Shaft type:

Shaft length:

15 mm
17.5 mm
20 mm
25 mm

Output signal format:

Shaft
rotational direction  Signal

Output

CW.

Terminal A-C

L

Terminal B-C

Terminal A-C

:
i
i

Terminal B-C

i
T
ipini

Bushing height:

[A] 5 mm
Bl 7mm

\'—‘
Shaft orientation:

[R] horizontal
] vertical

1 no thread

Travel

(only for ”P”):
[]0.5mm
1.5 mm



Encoder

Specifications:

Contact rating: 5V DC, 10 mA
Coantact resistance: <100mQ
Insulation resistance: >100 MQ
Dielectric strength: 300 V, 50 Hz for the duration of 1 minute
Operating temperature: -40°C to +85°C
Detent torque: 1 Ncm
Pulses/Detents per turn: 15/30, version "N": no detent
Mechanical life (cycle funtion): minimum 15 000 turns
Pushbutton function: Actuation Force 3.5 N, travel 0.5 mm,
mechanical life > 20 000 operations
Contacts and terminals: silver-plated
Mounting: on pc-board with pin-contact
Soldering conditions: wave soldering, max. 5 s, max. 260 °C
35 28.0
Model: ‘SHAFT FLAT 1S OPTIONALANGLE 8.0 (20.0)
17 e \\% L0
- — RO.5 ?ﬁi’.\)st

MERP11-15520A °T (2 5 o

R J _gr ﬁ o ?:‘* E;j

13.1 ij 5 %

125 Output signal format:
5.0

Shaft
rotational direction  Signal Output

25

Ay CLBL

LT X OFFq | H
oY [EY 3 Terminal A-C MU—[
© | i
o~ ON - T
g iy
Terminal B i
ot ~ L

T 0

7.0
+0.1
)

75

Ordering code: MER[]11-[ 10 100-C1

| | L —

| . ,_l I
Pushbutton: Pulses/Detents:

Bushing height: Travel

] without 15/30 Shaft style: 5 mm (for “P” only):
[P] with 15/ none flat Shaft length: C105mm
20 mm 1.5 mm
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Encoder

Specifications:

Contact rating:

Coantact resistance:
Insulation resistance:
Dielectric strength:

Operating temperature:
Detent torque:

Pulses/Detents per turn:
Mechanical life (cycle funtion):
Pushbutton function:

Contacts and terminals:

Mounting:
Soldering conditions:

Models:

Shaft flat is optional angle 3.5 24.5
13.1 Mounting 4.5 (20.0)

5V DC, 10 mA

<100mQ

>100 MQ

300 V, 50 Hz for the duration of 1 minute
—40°C to +85°C

1 Ncm

15/30, version "N": no detent
minimum 15 000 turns

Actuation Force 3.5 N, travel 0.5 mm,
mechanical life > 20 000 operations
silver-plated

on pc-board with pin-contact

wave soldering, max. 5 s, max. 260 °C

surface

1.7 “D" and "E" are

™~ 7.0 12.0

2.5%.1
=
e
e

MERL11-15120B

+
\
|
.0%80s
|
|
4.5
26.0%0s

7.2+08

7.7+05

10

1
D,

MERLP11-15215

il
5.0
Shaft flat is optional angle 3.5 19.5
14.2+05 ; Mounting 4.5 15.0
1.7+02 / surface \ 7.0 4.0
“ny/ 3 TRy RS 0.5%,
=} TRAVEL
3 N [
1 & 2 S
N ‘ <
-~ [ Ll <
ina = c1
— IS] 5.0
LS_.Q S 18 TEETH

'\7 —_—
!
K |
3x 1.5 L
5.0

Ordering code:

MERL[J11-[ (][ JOJ-C 1

[ T
Pulses/Detents:

Pushbutton:
] without 15/ 30 Shaft style: 9.5 mm 5 mm
[P] with 15/ none flat 15 mm 7 mm
knurled 20mm [ 7 mm (for some types)
25 mm

182 | knitter-switch

' | P ——
Shaft length:  Bushing height:

Travel

(for “P” only):
[ 105mm
1.5 mm
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10

Encoder

Specifications:

Contact rating:

Contact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:
Detent torque:
Pulses/Detents per turn:

Mechanical life (cycle funtion):

Material:
Mounting:

Soldering conditions:

Model:

MER16-24120 M9-TW

Output signal format:

184 | knitter-switch

Shaft
rotational direction  Signal

5V DC, 10 mA

<100 mQ

>100 MQ

50V, 50 Hz for the duration of 1 minute
-10°C to +70°C

0.5t0 2.0 Ncm

24/24

minimum 50 000 turns

Contacts and terminals: copper alloy, silver-plated
on pc-board with pin-contact

single hole mounting M9x0.75

wave soldering, max. 5 s max. 260 °C

1 .75

cw.

Terminal A-C

Terminal B-C

Terminal A-C

S225
A

Terminal B-C




Encoder

Specifications:

Contact rating:
Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational/Detent torque:
Pulses/Detents per turn:
Mechanical life:
Pushbutton (optional):
Contacts:

Terminals:

Mounting:

Soldering conditions:

Models:

2.0%" 2.0%"

MER12-24120 m_L

20" |

MERP12-24115 & W )

75

Ordering code 12 mm Encoder:

5V DC, 0.5 mA

>100 MQ

300 V, 50 Hz for the duration of 1 minute
-10°Cto+70°C

0.5 N/2.0 Ncm

12/24 or 24/24 (12/12, 12/0, 24/0 on dem
>30000 cycles

and)

actuation force 3 N, travel 0.5 mm, life > 20 000 operations

silver-plated

silver-plated

on pc-board

single hole mounting, bushing M 9 x 0.75
wave-soldering — max.: 5 sec, 260 °C

Mounting surface 14.0

3.5, 20.0
124
50_(60) 70 o

SilE
e
m
]

osl]
(10.2)

3 @
a)

\\
NI
13.2

2.0t0.
s |
(10.2)
!
a
W j)'“

4.5%,
26.0'%0s

MERO RO OOO-O

I
Pushbutton:

[] without
[P] with Thread:
Shaft type: 1 without
flat with
Pulses/Detents: Shaft length: Shaft orientation:
12 /24 8.5 mm ] vertical
12 / none 15.0 mm [R] horizontal
12 /12 17.5 mm
24 /24 20.0 mm
24 / none 25.0 mm

Output signal format:

Shaft
rotational direction  Signal Output

OFF— | i
Terminal A-C H

-

S22

cw.

Terminal B-C

Terminal A-C

Terminal B-C

OoN
OFF
ON
OFF
ON
OFF
ON

-
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10

llluminated Encoder

Specifications:

Contact rating:

Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational/Detent torque:
Pulse/Detents per turn:
Mechanical life (cycle function):
Pushbutton (optional):
Contacts:

Terminals:

Mounting:

llluminating:
Soldering conditions:

Models: 13.2

20791

MERP12-24121BG

Mounting surface 213

5V DC, 0.5 mA

>100 MQ at 250 V DC /1 mA

300 V AC for 1 minute

-10°Cto+70°C

0.5 Ncm/2.0 Ncm

12/12 or 24/24, version "N*“: no detent

minimum 30 000 cycles

Operating force: 4 N, travel 0.5 mm, mechanical life >20 000 operations
silver-plated

silver-plated

on pc-board with pin-contact

optional single hole mounting, bushing M 9 x 0.75

Types with push button: 2 LED; types without push button: 1 LED
wave-soldering — max.: 5 sec, 260 °C

10.8

2.0%"

)

©

MER12-12224RE-R "53|
T iY

LED
5.0

N

iFs

=3

13.2

Output signal format:

Shaft
rotational direction  Signal Output

Ordering code 12 mm Encoder: e om
MER O 2O OO0000-0 | =l
l Terminal B-C ]

[ |_| oN U—u—l
Switch function: Orientation: AL ‘ :
[] no switch Detent: [R] horizontal o o w
[P] switch O with ] vertical - om

without | ol 1LY

Shaft type:
flat shaft

Number of pulses:

12 pulses
24 pulses

Bushing thread: LED colour:

M9 blue (for MER)
knurled shaft |[—_] no thread red (for MER)
green (for MER)
Shaft length: orange (for MER)
on demand white (for MER)

186 | knitter-switch

orange, blue (for MERP)
blue, green (for MERP)
red, green (for MERP)

Qf|®m O|(®||=z||m
algle Rl



llluminated Encoder

Specifications:

Contact rating: 5V DC, 0.5 mA
Insulation resistance: >100 MQ
Dielectric strength: 300 V, 50 Hz for the duration of 1 minute
Operating temperature: -10°Cto+70°C
Rotational/Detent torque: 0.5Ncm /2.0 Ncm
Pulses/Detents per turn: 12/12 or 24/24, version "N": no detent
Mechanical life (cycle function): minimum 30 000 turns
Pushbutton function: Actuation force 4.5 + 2 N, travel 0.5 mm, mechanical life >20 000 operations
Material: Contacts: stainless steel, silver-plated
Contacts and terminals: silver-plated
Mounting: on pc-board with pin-contact
llluminating: RGB-LED
Soldering conditions: wave-soldering — max.: 5 sec, 260 °C
Model: Mounting surface 253 N
73 (18.0) N
31, (5.01 0.5%s
2y 08, _ 7.0 TRAVEL
Ai I | i
N N" o o o~ S
MERP12-24225M Ay L I—— & g
N! d{ L \\18 TEETH i
M ‘ 23
13.2
( Y] o CIRCUIT DIAGRAM
204" | ﬁ_ C20 s 1 ——K— red
‘ ‘ ‘ Sﬁgl:lEg ki 2 —k)— green
ee%ed 5 s —=—]
I ‘ B 4 — <" Output signal format:
e e
T e A
ATCrB Terminal A-C 3 3
5.0 L\kax:‘;i;‘;’gz cm. o U—m
Ordering code 12 mm Encoder: eow Wm
MER (P12 (1] 01M- ] o
[
Switch function: Orientation:
[P] switch Detent: [R] horizontal
7 with [ vertical
1 wi
without ]
Shaft type: Bushing thread: LED colour:
flat 16 mm M9 RGB-LED
Number of pulses: flat 18.5 mm [ no thread
12 pulses flat 21 mm
24 pulses flat 26 mm

flat 31 mm
knurled 25 mm
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Hollow Shaft Encoder

Specifications:

Contact rating:

Contact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational torque:
Pulses/Detents per turn:
Mechanical life:
Contacts and terminals:
Mounting:

Soldering conditions:

Models:
7.7+01
5.8
_ . 2.4+01
é olo
MERS5-12A-V o%\"o
Lot
0.65+01
P.C.B. LAYOUT
9.0
1.2
T 97 .1y
MERS7-12 c ]—'—'1—3"%}_‘
MERS7-24 o Eeto
. & S0
]
| 20]
MER10-12 R7
Packing:

MERS5-12 A-V, tape & reel 1400 pcs.

MERS7-12, MERS7-24, bulk 500 pcs., MERS7-12 T, MERS7-24 T, tape & reel 1200 pcs.

MER10-12 R7, bulk, 400 pcs.

188 | knitter-switch

5V DC, 1 mA

<1Q

>10 MQ

50V, 50 Hz for the duration of 1 minute
-40°Cto +85°C

0.5+ 0.3 Ncm

12/24

minimum 100 000 turns

silver-plated

on pc-board with pin-contact

wave-soldering: max. 3 s, max. 260 °C; pre-heat: max. 60 s, max. 100 °C

27

04 g 7‘)6“
o1 8: ey
2 & AN
M o] <N
anll Rk
\Soay lige
Th : o off Ve
.?;_ i i i1
02| ® A=l
4.0
54

0.35 max. ||




Hollow Shaft Encoder

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational torque:

Pulses/Detents per turn:

Mechanical life:
Material:

Contacts and terminals:

Mounting:
Soldering conditions:

Model:

MER23-20

5V DC, 10 mA

<1Q

>100 MQ

100 V, 50 Hz for the duration of 1 minute
-10°Cto +70 °C

0.6 £0.41 Ncm

20/20

minimum 30 000 turns

Contacts: stainless steel, silver-plated
silver-plated

on pc-board with pin-contact
wave-soldering: max. 5 s max. 250 °C; pre-heat: max. 60 s max. 100 °C

Output signal format:

knitter-switch | 189
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Hollow Shaft Encoder

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational torque:

Pulses/Detents per turn:

Mechanical life:

Contacts and terminals:

Mounting:
Soldering conditions:

Models:

MER1045-24

5V DC, 10 mA

<1Q

> 100 MQ

100 V, 50 Hz for the duration of 1 minute
-10°Cto +60°C

0.3 £ 0.05 Ncm

24/24

minimum 50 000 turns

silver-plated

on pc-board - SMD

reflow-soldering, max. 10 sec, max. 240 °C

9.0 o 0.75
coMm "’l
terminal —~|—__ .
¥
2 o
= X
= o X
< -
9 *
terminal o
o)
Dummy - "
terminal 1.05%34 1.9%.4
)|
o
= +
21.5'84 L '
14.0+0.05
8x 0.95x1.4
\ Output signal format:
i
10 & .
« , 2x 51,553 15°+3 ROTAR POSITION THIS
= HOLESh SPECIFICATION
NS R nlinifaliniinial
| inal  OFF ———|
| 4/ H w 1 1 i 1 1 |
ON —-——
$ terminal QFF —-— i
14.0+0.05
17.6 gvv:w_. OUTPUT WAVE (24 POSITIONS)
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Optical Encoder

Specifications:

Power supply:
Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational torque:

Pulses/Detents per turn:

Frequency response
Electrical life:
Pushbutton:

Mounting:

Model:

MEOP 14 DP32F10-Y

3.30r5VDC, 20 mA max.

>100 MQ

300 V, 50 Hz for the duration of 1 minute
-10°Cto +50°C

1 or2Ncm

4/16, 8/32

100 Hz max.

> 1 000 000 turns

Contact rating: 12 V DC, 10 mA, min. 0.1 mA
Contact resistance: <10Q

Operating force: 10N

Electrical Life: >1 000 000 cycles

Travel: 0.3 mm

single hole mounting, thread 3/8-32 UNEF-2A

AL CONNECTOR IS

VERTIC
'YEONHO P/N (YMWO25-06R) OR MOLEX P/N (5267-06A)

=]

6.35

1]
= [ L

N
lhass |
13,
1.78
;
3
pe \Vi
E3 }
q L
b4 A
1

3/8-32 UNEF-2A
) 000000
2. .
~25 . \ 100.0 17.4

CONNECTOR IS
'YEONHO P/N (YMHO25-06R) OR MOLEX P/N (5264-06)

knitter-switch | 191
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Optical Encoder

Specifications:

Power supply:
Insulation resistance:
Dielectric strength:
Operating temperature:
Rotational torque:
Pulses/Detents per turn:
Frequency response:
Electrical life:
Pushbutton:

Mounting:
Soldering conditions:

Models:

MEOP 19 VGP-06C-P2R08-PF-3F

MEOP 19 VGM-24C-M2F21-PF-5F

Ordering code:

MEOP19 [ ][] [J-[J[1-

3.3 0r 5V DC (+/- 5%), 20 mA max.
>100 MQ

300V, 50 Hz for the duration of 1 minute
-20°Cto+70°C

0.5+ 0.2 Ncm

6/0, 6/24, 16/0, 16/16, 24/0, 24/24

100 Hz max.

> 1 000 000 turns

Contact rating: 12 V DC, 10 mA, min. 0.1 mA

Contact resistance: <10 Q

Operating force: 5+2N
Mechanical Life: > 1 000 000 cycles
Travel: 0.3or1 mm

on pc-board with pin-contact
single hole mounting M 9 x 0.75

wave soldering, max. 5 s, 260 °C, pre-heat max. 60 s, 100 °C

o =
:ol: i
O
4.5
8.0 /6.0
max.)
M9x0.75 211.0
8 |
S E; ) —?>, {?
2 >
,,,,, 0 ~
cos m g3 d
i — 5 ]
L80 | ©00000|| Ho.64
21.2110 6.2
1002 16.6
18.6

Pin assignment:

| Click
[ N
d

le b c
a, b, c, d > 100psec.

EIl:Il:I-I:II:I-l:I

4 location pins:

front
[R] rear
none

I ' |—||— Voltage:
Shaft direction: . Shaft Shaft length: 3.3V
Case material:
horizontal [M] metal Detents: diameter: 8 mm SV
V i - i 6.35 mm
vertical [F] plastic with (1] 17 mm ] Connector
no detent | [2] 6.00 mm Onne
— [3] 4.00 mm 21 mm direction:
Switch travel: Pulse: other on c t front
Shaft material: request onnector
[b] 1+0.2mm type: [R] rear
0.3+ 0.05 mm metal Shaft typ: i
[7] plastic [P] pin-header
192 | knitter-switch flat (*)
[R] round (**)

*) Molex 5264 -06 (or compatibel) with 100 mm cable
(**) AMP 215083-6 (or compatibel) with 100 mm cable



Detector Switches

Operating Terminals
Type Size Special feature Pages
top side T/H | SMT
DTS 110 BBP-RT ° ® | 5.55x4.0 [NC, gold contacts
DTS 110 CBP-RT-1 ° ® | 555x4.0 | gold contacts
DTS 110 CB PRT1S-LF ° ® | 5.55x4.0 | contacts 0,15 pm gold 194
DTS 110 CB PRT2S-LF L4 ® | 555x4.0 | contacts 0,5 um gold
DTS110CPR-T ° ® | 555x4.0
DT 101 C-P ° ° 6.5x3.9
DTS 101 C P-T ° O || 6589 195
DTS101CPT-1 ® | 6.5x3.9
DTS 03 5.2x3.0
DT 103 CP-R ° 6.4x3.7 196
DTS 103 CP-R ® | 6.4x4.25
DT 106 C-P ° ° 5.0x4.0
DTS 06 A-T O || B0yl 197
DTS 06 A1 C-T ® | 50x4.0
DTS 201 C P-T ° O || 8528
DTS 01 ° O || 8528 198
DTS 226 C-T ° ® |3.35x2.2
DTS 204 C P-T ° O | 8583
DTS 204 C-T ° O | 8583 19
DTS 205 CP-T ° ® | 4.2x3.6
DTS 205 C-T ° O | AZEE i
DTS 205 CPJ-T ° O || A& 6
DTS 205 CJ-T ° O | AZEE
DTS 207 CPIREM=i: ° O | Bbdl®
DTS 208 CP R T-1 ° ® | 57x4.9 e
DTS 209 BPR-T ° O | 8583 |[NC
DTS 209 BR-T ° ® | 35%x3.3 [NC
DTS 209 CPR-T ° O | 8583 -
DTS 209 CR-T ° O | 8538
DT 220 C-P ° 9.0x3.5 203
DT 223 F ° 8.0x5.6 |SPDT 204
DTS302CPRT-1 ° ® | 50x4.15 s
DTS 11" EECRION/I ° ® | 6.0x4.5 |NC
DT 316 C ° ® | 7.5x5.6 |3 Mio. operations 206
DTS 316 C-T ° O || 7566
DT 316 C-R ° ° 7.5x5.6 |3 Mio. operations 0T
DTS 316 CPR-T e ® | 7.5x5.6 |3 Mio. operations
DTS 309 C-T ° O | 47586
DTS 309 C T-K ° ® | 47x3.8 208
DTS 312 CP-T ° ® | 4.7x3.8
DTS 312 €2l ° ® | 4.7x3.8
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Detector Switches

1 260°

Specifications:

Contact rating: 5V DC, 1 mA (DTS 110 CBP-RT-1: 12 V DC, 100 mA)
Contact resistance: <1Q

Insulation resistance: > 100 MQ

Dielectric strength: 100 V, 50 Hz for the duration of 1 minute

Operating temperature: —-40°Cto +85 °C (DTS 110 CBP-RT-1: -25 °C to +85 °C)
Operating force: <1.2N

Mechanical life: minimum 100 000 operations

Material: Contacts: copper alloy, silver- or gold-plated

Terminals: brass, silver- or gold-plated
Case and actuator: PA9T / PPS / HTN
Cover: stainless steel

Models: Switching functions

20 contactresistance  Operstig force
Totalavelposttion] 175 | " postton

T 'Ijéfl;;u% A‘:z &

(25) P.C.B. LAYOUT
2

20015 Recommended operating area

6.4101
4

1.0s0.1,
L loe Complance: Roh Il (2011/65/EV)

DTS 110 BBP-RT on - (mom)
(gold-plated) ® [ @
::{: O,

DTS 110 CBP-RT-1 off - mom

(gold-plated)

DTS 110 CB PRT1S-LF  off - mom I
(gold-plated) I

DTS 110 CB PRT2S-LF  off - mom
(for Smoke Detector, gold-plated 0.5 pm)

DTS110CPR-T off — mom

©->0
CaXaC)

Further types on request

194 | knitter-switch




260°

Detector Switches
Specifications:
Contact rating: 5V DC, 5 mA
Contact resistance: <500 mQ
Insulation resistance: > 100 MQ
Dielectric strength: 250V, 50 Hz for the duration of 1 minute
Operating temperature: -20°Cto+70°C
Operating force: <0.35N
Mechanical life: minimum 50 000 operations
Material: Contacts: stainless steel, silver-plated
Terminals: phosphor bronze, silver-plated
Case and actuator: HTN / LCP, black
Models: Switching functions
8 H
=il
| | 43§ q
Eg“ = /1 14
DT 101 C-P off — mom b N
4/ q ; |
I._GM_J le1.20
CIRCUIT DIAGRAM 6.50
1T ®:
M‘Ilw 1.;“)
{3
DTS 101 C P-T off — mom N =
{ g2
g
N —h
e s
A u:cm
ol
ST DLJJ
Mijfw 1.85,
% 170,
DTS101CPT-1 off —mom
[T

(10.70)

(8.70) ON max.
(9.95) ON Start ‘3%

knitter-switch | 195
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Detector Switches

b

1260°

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:

Operating temperature:

Operating force:
Mechanical life:

5V DC, 10 mA

<05Q

> 100 MQ

100 V, 50 Hz for the duration of 1 minute

-10°Cto +60 °C (DTS 103 CP-R: -40 °C to +85 °C)
<0.35N

minimum 50 000 operations

Material: Contacts: phosphor-bronze, silver-plated
Terminals: brass, silver-plated
Case and actuator: PA, LCP
Models: Switching functions
HOLE LAYOUT (TOP VIEW)
LOGO MARKING
91.3%008 == »==|:
1V A=rmE c]
‘ \-\—’ gEL L H <
DTS 03 off — mom R gt AR
@ 2':5 e 127
CIRCUIT DIAGRAM | E I3 3 )
zZ| g U
© @ S E: HE
L N JJ 2 gk
=1 hat 7B g6
| | Q { \ &
s O e | i
LLoss N2
e 23 L
2.4 TOTAL TRAVEL g 64
__VRAVELPOSTSU:)NQ E 56
5 —31 3 = U
% , - I EE-
; P d &
DT 103 CP-R off — mom N2 04 J
0.15 B 54 -
6.5
2.35%03
T o
HOLE LAYOUT TOP VIEW :Etl ]
é . # 2x 1.1 ol
: ¢? 3
54 |1.0
[N 1.65
54
0.7, 44
ToALTRAVEL 2.4 40
0.75 2.85
: i
Fml)
Sily)
DTS 103 CP-R off — mom j vata
HOLEOPLGVOUT
175 1.5
1.0
S
0 m IT
Ar—-L_I LH:
= S
Packing: 1000 pcs/bag g zsae
54

196 | knitter-switch




260°

Detector Switches

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:

Operating temperature:

Operating force:
Mechanical life:

30V DC, 100 mA

<500 mQ, DTS 106 CBT-1: <1Q

> 100 MQ

100 V, 50 Hz for the duration of 1 minute

-10°Cto+60°C,DTS 06 A1 C-T and DTS 106 CBT-1: -40 °C to +85 °C
<0.4N

minimum 50 000 operations

Material: Contacts: silver-plated, DTS 106 CBT-1: gold-plated
Terminals: silver-plated, DTS 106 CBT-1: gold-plated
Case, Actuator: PA
Models: Switching functions
22.0
R0.4 0.1 max. E 210 _§ g ;g,
DT 106 C-P off — mom L § j; Ts
‘Q:::nl. iéj g : = q-g_ g i;s E
Eam
R03/ JLozs : g |
- \—52—’“‘ . M 2153
5.0
1.5
CIRCUIT DIAGRAM 06| culof 05 max tengn
® :ﬂ.“r'l 5|
® ® o
® ©0 ® T T "{
= ] L
| |
22.0
0.1 max. .
B E | 1.0
DTS 06 A-T off — mom g .S F—
L 13 11
— t Y Y
1.5'8%,
1.5
gl iy
» 6
Don—, ] J A
N B & J
D3 IO 3
/[ 33 | S
3
Jf.ﬂ Terminal No.®, E
CIRCUIT DIAGRAM
DTS 06 A1 C-T off — mom as DTS 06 A-T, but without posts
DTS 106 CBT-1 Y

knitter-switch | 197



1 260°

Detector Switches

Specifications:

Contact rating: 5V DC, 1 mA (DTS 226 C-T: 10 mA)

Contact resistance: <2Q

Insulation resistance: > 100 MQ

Dielectric strength: 100 V, 50 Hz for the duration of 1 minute

Operating temperature: -40°Cto+85°C

Operating force: <0.5N

Mechanical life: minimum 100 000 operations (DTS 226 C-T: 50 000)
Material: Contacts: phosphor-bronze, silver-plated

Terminals: brass (DTS 226 C-T: phosphor bronze), silver-plated
Case and actuator: LCP

Models: Switching functions

DTS 201 C P-T off — mom

) (0.75)

N[ g
3
T
| — IS
L] ‘
mlﬁ Hmh m,,,mm — SIS

1 70010 Ya'Al mvﬂ

s
=

CIRCUIT DIAGRAM

e
B

DTS 01 off — mom as above, but without posts g

0.45:01 1.75; RO.1:01
(0.95) R2.2510.1

S—— g
DTS 226 C-T off — mom =i = “Eq,_';,_]ﬂ-]

nnnnnnnnnnnnn

23 3.35
1.4+01

o paa

(0.35)

[]

e
i

©
@

Packing: 2600 pcs/reel (DTS 226 C-T: 3000 pcs/reel)

198 | knitter-switch
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Detector Switches

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:

Operating temperature:

Operating force:
Mechanical life:

5V DC, 100 mA

<05Q

> 100 MQ

250V, 50 Hz for the duration of 1 minute
-15°Cto+70°C

<0.35N

minimum 80 000 operations

Material: Contacts: stainless steel, silver-plated
Terminals: phosphor bronze, silver-plated
Case and actuator: HTN, black

Models: Switching functions

DTS 204 C P-T off — mom

DTS 204 C-T off — mom as above, but without posts

Packing: 1800 pcs/reel

3.35
3.05:020
2.65

1.95

11
I

20.80%10 j‘ 20.60%10

ON POSITION

MEASUR

1701005 _

|
o .

VA | = |

20.90°3 5 \_IEF'I_‘

%Ihé%; g -
) 20.70%810

:}:ci v s R e

CONTACT RESISTANCE. OPERATING FORCE
£ POST

3.70

3.30
I

CIRCUIT DIAGRAM

° o 11
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Detector Switches

Specifications:
Contact rating: 5V DC, 10 mA and 3.6V, 100 mA
Contact resistance: <1Q
Insulation resistance: > 100 MQ
Dielectric strength: 100 V, 50 Hz for the duration of 1 minute
Operating temperature: -40°Cto+85°C
Operating force: <0.4N
Mechanical life: minimum 100 000 operations
Material: Contacts: copper-alloy, gold-plated
Terminals: brass, silver-plated
Case and actuator: HTN, black
Cover: stainless steel
Models: Switching functions
s s s, 158
DTS 205 CP-T off — mom yfG (e:j‘)‘“”"
R e
5 o 8 3 HA b
L MENAL . 1 (Hes S
20551008 S ' e o | .so__‘_t. °
M’_‘ z.mm;.w | = 055 \ e
:.zn: - '
_[_\C/M . 198
CIRCUIT DIAGRAM Jf 1 i
© ® _
3 gL . o H—ig
h 4 g
@ r=
N
DTS205C-T off — mom as above, but without posts
T 195
- : i LiJ
DTS 205CPJ-T  off - mom } L I I +._Hﬁ§ \ _
i #0.55:005 k- |K_ =
} T —
DTS 205 CJ-T off — mom  as above, but without posts
B

M!’i‘z.mm /Mﬂ
oo ole & o

12.00%03

T~

Packing: 2300 pcs/reel

FET fj L

200 | knitter-swiitch
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Detector Switches

‘OPERATING POSITION

Specifications:
Contact rating: 5V DC, 10 mA
Contact resistance: <500 mQ
Insulation resistance: > 100 MQ
Dielectric strength: 500 V, 50 Hz for the duration of 1 minute
Operating temperature: -20°Cto+70°C
Operating force: <0.28N
Mechanical life: minimum 100 000 operations
Material: Contacts: stainless steel, silver-plated
Terminals: brass, silver-plated
Case and actuator: PA9T, black
Models: Switching functions
s e
1.1 0.26'3% R0.3 .
DTS 207 CPRT-1 off — mom e’
E co.2 S ] ’A’/
: v 23| ) o 0
- EE G| 3
} HYE =

DETAIL P,

14| \R0S5
08
P.C.B. LAND DIMENSION .
[©]o.05] 35
2x o1.1 "
HOLES PN o ?; 5.7+01
| P 2x 101005
. Py
. 3 g |
| T - = 4
L&ﬁ J

ON_STARTING POSITION

1.55 T
1.1 L 0.26'8% R0.3 N
/ N

DTS 208 CP R T-1 off — mom

3.2

"OPERATING POSITION

2.5¢
(2.96'343)
1.35
1.05
3.85

==
FREE

2.7

e

m

1.6

N
1

DETAIL P,
J ‘ \‘ L. N\Ros
P.C.B. LAND DIMENSION 08

4
3.5

9
B

2x 1.1
HOLES

25

43
0.5'%1

Packing: 2500 pcs/reel

1.9104

il

knitter-switch | 201
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Detector Switches

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:

Operating temperature:

Operating force:
Mechanical life:
Material:

Models:

DT 220 C-P

off — mom

5V DC, 1 mA

<500 mQ

>100 MQ

500 V, 50 Hz for the duration of 1 minute
-20°Cto+70°C

<0.25N

minimum 100 000 operations
Contacts: copper-alloy, silver-plated
Terminals: brass, silver-plated

Case: PA

Actuator: POM

Switching functions

knitter-switch | 203
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1 260°

Detector Switches

Specifications:

Contact rating: 30V DC, 100 mA

Contact resistance: <30 mQ

Insulation resistance: > 100 MQ

Dielectric strength: 500 V, 50 Hz for the duration of 1 minute
Operating temperature: -10°Cto +60 °C

Operating force: <09N

Mechanical life: minimum 10 000 operations

Material: Contacts: phosphor-bronze, silver-plated

Terminals: brass, silver-plated
Case and actuator: PA

Models: Switching functions

DT 223 F mom - on

3
1
|
|58

204 | knitter-swiitch
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Detector Switches

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:

Operating temperature:

Operating force:
Mechanical life:

5V DC, 10 mA (DTS 11: 5 mA)

<05Q(DTS11:<1Q)

>100 MQ

100 V, 50 Hz for the duration of 1 minute (DTS 11: 250 V)
—20°Cto +60 °C (DTS 11: =40 °C to + 80 °C)

<0.35N

minimum 1 000 000 operations (DTS 11: 100 000)

Material: Contacts: phosphor-bronze, silver-plated
Terminals: copper alloy, silver-plated
Case and actuator: PPA, LPC (DTS 11: LCP, HTN)
Models: Switching functions R S
|0;‘810'
14 \ 18 1
&_‘ 0.9
DTS 302CPRT-1 mom - off - mom i o3 fl o
—f—
: o y —H £z
oy \FEN D i
o it
C0.15 5.0
CEET
1
P.C.B. LAYOUT 11.0.35 max.
(VIEW FROM THE DIRECTION A)
#0.7°%" |

P NG i S — |
i N :

%—@ pwan 2k

Za.— -3

11

DTS 11 LCP 0.7-T on — (mom) ‘

Packing: 3000 pcs/reel (DTS 11: 1500 pcs/reel)
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Detector Switches

1 260°

Specifications:

Contact rating:
Contact resistance:
Insulation resistance:
Dielectric strength:
Operating temperature:
Operating force:
Mechanical life:

5V DC, 10 mA

<500 mQ

> 100 MQ

100 V, 50 Hz for the duration of 1 minute
-40°Cto+85°C

<0.15N

minimum 3 000 000 operations (DTS 316 C-T: 600 000)

Material: Contacts, Terminals: phosphor-bronze, silver-plated
Case and actuator: HTN, black
Cover: steel, tin-plated
Models: Switching functions
DT 316 C off — mom
75
3.0 4.3
1.0
W— D l.z_;ngd
DTS316CT off — mom

Packing: DT 316 C: bag

; %.
T2
=1
586
6.1
8.05%03
8.55

Full positi
ON positi

D