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MMeecchhaanniiccaall  cchhaarraacctteerriissttiiccss::
Max. speed without shaft sealing (IP 65) up to 70 °C: 9 000 min-1, continuous 6 000 min-1

Max. speed without shaft sealing (IP 65) up to Tmax: 6 000 min-1, continuous 3 000 min-1

Max. speed with shaft sealing (IP 67) up to 70 °C: 8 000 min-1, continuous 4 000 min-1

Max. speed with shaft sealing (IP 67) up to Tmax: 4 000 min-1, continuous 2 000 min-1

Starting torque without shaft sealing (IP65): < 0.03 Nm
Starting torque with shaft sealing (IP67): < 0.05 Nm
Moment of inertia: 6.0 x 10-6 kgm2

Weight: appr 0.35 kg
Protection acc. to EN 60 529: housing: IP 67, shaft: IP 65, opt. IP 67
Working temperature: –40° C ... +90 °C1)

Materials: Hollow shaft: stainless steel, Bracket: aluminum, 
Housing: die cast zinc, Cable: PVC

Shock resistance acc. to DIN-IEC 68-2-27: >2500 m/s2, 6 ms
Vibration resistance acc. to DIN-IEC 68-2-6:  >100 m/s2, 55 ... 2000 Hz

1) Cable versions: -30 °C ... + 75°C   
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Safety-LockTM High rotational
speed

Temperature High IP HIgh shaft load
capacity

Shock/vibra-
tion resistant

Magnetic
field proof

Short-circuit
proof

Reverse polarity
protection

SIN/COS

FFaasstt
• CCaann  aacchhiieevvee  ppaarrttiiccuullaarrllyy  hhiigghh  aaccccuurraaccyy

iinn  tthhee  aapppplliiccaattiioonnss
Update rate of the whole position value
above 100 kHz (real-time)

• AAlllloowwss  hhiigghh  pprroodduuccttiivviittyy  tthhaannkkss  ttoo  vveerryy
sshhoorrtt  rreegguullaattiioonn  ccyycclleess  
Clock rate with SSI up to 2 MHz, 
with BiSS up to 10 MHz

• HHiigghh--rreessoolluuttiioonn  ffeeeeddbbaacckk  ssyysstteemm
aacchhiieevvaabbllee  iinn  rreeaall--ttiimmee
SinCos incremental outputs.

RReelliiaabbllee
• IInnccrreeaasseedd  rreessiissttaannccee

aaggaaiinnsstt  vviibbrraattiioonnss  aanndd
iinnssttaallllaattiioonn  mmiissttaakkeess..
AAvvooiiddss  mmaacchhiinnee  ssttooppss  aanndd
rreeppaaiirr  wwoorrkk
Sturdy "Safety-LockTM

Design“ bearing structure

• FFeeww  ccoommppoonneennttss  aanndd  
ccoonnnneeccttiioonn  ppooiinnttss  iinnccrreeaassee
tthhee  ooppeerraattiioonnaall  rreelliiaabbiilliittyy
Kübler OptoASIC technology
with highest integration density
(Chip-on-Board)

• RReemmaaiinnss  sseeaalleedd,,  eevveenn  iinn  rroouugghheesstt  
eennvviirroonnmmeennttss,,  eennssuurreess  hhiigghheesstt  ssaaffeettyy
aaggaaiinnsstt  ffiieelldd  bbrreeaakkddoowwnnss  
Resistant die cast housing and protec-
tion up to IP 67

• CCaann  bbee  uusseedd  iinn  aa  wwiiddee  tteemmppeerraattuurree
rraannggee  wwiitthhoouutt  aaddddiittiioonnaall  cchhaarrggee
wide temperature range 
(-40°C...+90°C)

• EEaassyy  ddiiaaggnnoossttiicc  iinn  ccaassee  ooff  ttrroouubbllee
Status indication by means of LED,  
sensor, voltage and temperature 
monitoring.

VVeerrssaattiillee
••  DDiirreecctt  mmoouunnttiinngg  aallssoo  oonn  llaarrggee  ddiiaammeetteerr

ssttaannddaarrdd  sshhaaffttss  
Through hollow shaft up to 15 mm

• TThhee  ssuuiittaabbllee  ccoonnnneeccttiioonn  vvaarriiaanntt  ffoorr
eevveerryy  ssppeecciiffiicc  ccaassee  
Cable, M23 connector or M12 connector

••  OOppeenn  iinntteerrffaacceess  eennssuurree  fflleexxiibbiilliittyy  aanndd
iinnddeeppeennddeennccee
SSI or BISS with Sine-Cosine-Option

••  RReelliiaabbllee  mmoouunnttiinngg  iinn  tthhee  mmoosstt  vvaarriioouuss
iinnssttaallllaattiioonn  ccaasseess  
Comprehensive and proven mounting
possibilities

••  OOnnllyy  tthhee  ffuunnccttiioonnaalliittyy  rreeaallllyy  nneeeeddeedd  bbyy
tthhee  uusseerr  iiss  iimmpplleemmeenntteedd
Status LED and Set key available as
options

• FFaasstt  aanndd  ccoommffoorrttaabbllee  ssttaarrtt--uupp  oonn  ssiittee  
Set key or Preset by means of a control
input.

••  aallssoo  aavvaaiillaabbllee  aass  eexxpplloossiioonn  pprrooooff  
ZZoonneess  22  aanndd  2222

LLEEDD::
Status indication
for sensor, voltage
and temperature
monitoring.

SSEETT  kkeeyy::
for a fast and 
comfortable start-up
on site.
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Singleturn resolution: 10…14 bits and 17 bits3)

Code: Binary or Gray
SSI clock rate: < 14 bits: 50 kHz ... 2 MHz
Monoflop time: > 15 μs3)

Note:
If clock starts cycling within monoflop time a second data transfer starts
with the same data, useful for data verification. If clock starts cycling after
monoflop time the data transfer starts with updated values. Max. update
rate is depending on clock speed, data length and monoflop-time.

Time jitter (data request to 
position latch): < 1 μs up to 14 bits, 

< 4 μs at 15 ... 17 bits
Status and Parity bit: optional on request

Singleturn resolution: 10…14 bits and 17 bits, 
customer programmable 3)

Code: Binary
Clock rate: up to 10 MHz
Max. update rate: < 10 μs, depending on clock 

speed and data length
Time jitter (data request to position latch): < 1 μs
Note: 
– Bidirectional, programmable parameters are:  resolution, code,

direction, alarms and warnings
– Multicycle data output, e.g. for temperature
– CRC data verification

Output driver: Open collector, 
internal pull up resistor 22 kOhm

Permissible load: -20 mA
Signal level high: +V
Signal level low: < 1 V
Active at: Low
optical sensor path faulty (code error, LED error), low voltage and 
overtemperature 

GGeenneerraall  eelleeccttrriiccaall  cchhaarraacctteerriissttiiccss::

Supply voltage: 5 V DC + 5% or 10 ... 30 V DC
Current consumption 5 V DC: max. 70 mA, 24 V DC: max. 20 mA 
(w/o output load):
Reverse polarity protection Yes (only 10 ... 30 V DC)
at power supply (Ub):
Conforms to CE requirements acc. to EN 61000-6-1, EN 61000-6-4 
and EN 61000-6-3

-3dB frequency: 400 kHz
Signal level: 1 Vpp (+ 20%)
Short circuit proof: Yes2)

Same functionality as SET control input, protected against 
accidental activation, can only be pushed in with the tip 
of a ball pen or similar.

GGeenneerraall  IInntteerrffaaccee  cchhaarraacctteerriissttiiccss::

Output driver: RS 485 Transceiver type
Permissible load/channel: max. + 20 mA
Signal level high: typ. 3.8 V
Signal level low at typ 1.3 V
Iload = 20 mA:
Short circuit proof outputs: Yes2)

OOuuttppuutt  SSiinnee,,  CCoossiinnee,,  22004488  pppprr  ((ooppttiioonn))

SSEETT  ((zzeerroo  oorr  ddeeffiinneedd  vvaalluuee))  
aanndd  DDIIRReeccttiioonn  ((CCWW//CCCCWW))  ccoonnttrrooll  iinnppuuttss  

Input characteristics: High active
Receiver type: CCoommppaarraattoorr
Signal level high: min. 60 % of V+ (Supply voltage), max: V+ 
Signal level low: max. 25% of V+ (Supply voltage)
Input current: < 0.5 mA
Min. pulse duration (SET): 10 ms
Timeout after SET input: 14 ms
Reaction Time (DIR input): 1 ms

SSEETT  ccoonnttrrooll  bbuuttttoonn  ((zzeerroo  oorr  ddeeffiinneedd  vvaalluuee,,  ooppttiioonn))

LED on at: 
optical sensor path faulty (code error, LED error), low voltage and
overtemperature

SSttaattuuss  LLEEDD  ((rreedd,,  ooppttiioonn))

SSttaattuuss  oouuttppuutt

2) Short circuit to 0V or to output, one channel
at a time, supply voltage correctly applied

3) Other options upon request

IInntteerrffaaccee  cchhaarraacctteerriissttiiccss  SSSSII::

IInntteerrffaaccee  cchhaarraacctteerriissttiiccss  BBiiSSSS::
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BBrraacckkeett  wwiitthh  lloonngg  ttoorrqquuee  ssttoopp
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Torque stop slot, 
Recommendation: cyl. pin. acc. DIN 7 Ø4
M3, 5.5 [0.21] deep
Status LED
SET button4

3

2

1

ø 58 mm, M12, M23 connector, cable versions
Bracket type 1 and 2 (Drawing with M12 connector)

BBrraacckkeett  wwiitthh  ssttaattoorr  ccoouupplliinngg

ø 58 mm, M12, M23 connector, cable versions
Bracket type 5 and 6, pitch circle ø 63 mm  (Drawing with M23 connector)
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Fastening screw  DIN 912 M3 x 8, 
washer included

1

BBrraacckkeett  wwiitthh  ssttaattoorr  ccoouupplliinngg

ø 58 mm, M12, M23 connector, cable versions
Bracket type 3 and 4, pitch circle ø 65 mm (Drawing with cable version)
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Signal: GND +V +C -C +D -D SET DIR Stat N/C N/C N/C PE

Cable colour: WH BN GN YE GY PK BU RD BK - - - Shield

M23 PIN out: 1 2 3 4 5 6 7 8 9 10 11 12 PH

TTeerrmmiinnaall  aassssiiggnnmmeenntt:
for output circuit 1 or 2 and type of connection 1, 2, 3 or 4 (2 control inputs, 1 status output)

for output circuit 5 and type of connection 1, 2, 3 or 4 (2 control inputs, 1 status output, voltage sense outputs)
Signal: GND +V +C -C +D -D SET DIR Stat N/C 0 V

Sens
+Ub
Sens

PE

Cable colour: WH BN GN YE GY PK BU RD BK - GY-PK RD-BU Shield
M23 PIN out: 1 2 3 4 5 6 7 8 9 10 11 12 PH

for output circuit 3 or 4 and type of connection 1, 2, 3 or 4  (2 control inputs, 1 status output, sine/cosine)

Signal: GND +V +C -C +D -D SET DIR A A inv B Binv PE
Cable colour: WH BN GN YE GY PK BU RD BK VT GY-PK RD-BU Shield
M23 PIN out: 1 2 3 4 5 6 7 8 9 10 11 12 PH

for output circuit 6 and type of connection 1, 2, 3 or 4 (2 control inputs, sine/cosine, voltage sense outputs)

Signal: GND +V +C -C +D -D A A inv B B inv 0V
Sens

+Ub
Sens PE

Cable colour: WH BN GN YE GY PK BU RD BK VT GY-PK RD-BU Shield

M23 PIN out: 1 2 3 4 5 6 7 8 9 10 11 12 PH

for output circuit 1 or 2 and type of connection 5 or 6 (2 control inputs)

Signal: GND +V +C -C +D -D SET DIR Shield/PE

M12 PIN out: 1 2 3 4 5 6 7 8 PH

+V: Encoder Power Supply +V DC
GND: Encoder Power Supply Ground (0V)
+C, -C: Clock signal
+D, -D: Data signal
SET: Set input. The current position 

becomes defined as position zero
DIR: Direction input: If this input is active, 

output values are decreasing when 
shaft is turned clockwise.

Stat: Status output
PE: Protective earth
PH: Plug housing (shield)
A, Ainv: Sine output (incremental)
B, Binv: Cosine output (incremental)
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OOrrddeerr  ccooddee:: 88 .. 55 88 77 33 .. XX XX XX XX .. XX XX XX XX

Type

Bracket 
1 = Bracket with torque stop IP 65
2 = Bracket with torque stop IP 67
3 = Bracket with stator coupling

pitch circle ø 65, IP 65
4 = Bracket with stator coupling

pitch circle ø 65, IP 67
55  == BBrraacckkeett  wwiitthh  ssttaattoorr  ccoouupplliinngg

ppiittcchh  cciirrccllee  øø  6633,,  IIPP  6655
6 = Bracket with stator coupling

pitch circle ø 63, IP 67

Hollow shaft
3 = ø 10 mm
44  == øø  1122  mmmm
5 = ø 14 mm
6 = ø 15 mm
8 = ø 9.52 mm [3/8“]
9 = ø 12.7 mm [1/2“]

Output circuit / Power supply
1 = SSI or BiSS interface, 5 V DC, 
22  ==  SSSSII  oorr  BBiiSSSS,,  1100  ……  3300  VV  DDCC
3 SSI or BiSS, and 2048 ppr SinCos

5 V DC4)

4 = SSI or BiSS, and 2048 ppr SinCos
10 ... 30 V DC M234)

5 = SSI or BiSS, 5 V DC, with
sensor outputs for monitoring 
the supply voltage on the encoder

6 = SSI or BiSS, and 2048 ppr SinCos
5 V DC, with sensor outputs for 
monitoring the supply voltage 
on the encoder

Ex-proof zone 2, 22 on request

Options (service)
1 = no option
2 = status LED
33  ==  SSEETT  bbuuttttoonn  aanndd

ssttaattuuss  LLEEDD

Input/output3)

22  ==  SSEETT,,  DDIIRR  iinnppuuttss
aaddddiittiioonnaall  ssttaattuuss  oouuttppuutt

Resolution3)

A = 10 bits ST 
1 = 11 bits ST 
2 = 12 bits ST 
33  ==  1133  bbiittss  SSTT  
4 = 14 bits ST 
7 = 17 bits ST 

Code
B = SSI, binary
C = BiSS, binary
GG  ==  SSSSII,,  ggrraayy

Type of connection
2 = radial cable (1 m PVC)
44  ==  1122  ppiinn  pplluugg  MM2233,,  rraaddiiaall
6 = 8 pin plug M12, radial

Preferred types are

indicated in bboolldd

3) Resolution, preset value and counting 
direction factory-programmable

AAcccceessssoorriieess::
– Cables and connectors, also pre-assem-

bled, can be found starting on Page 264

– Mounting attachments and couplings can
be found starting on Page 301
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