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absolute Encoders

Precise, flexible, versatile
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Product description
With a high resolution of 18 bits (AFS60) 
or 30 bits (AFM60) and a large selection 
of programmable parameters, the AFS60 
absolute singleturn encoder and the 
AFM60 absolute multiturn encoder set 
new standards when it comes to rotary 
encoders. The high resolution combined 
with the high IP protection class enables 
use in a multitude of industrial applica-
tions. Both encoders are equipped with 
the SSI interface while the AFM60 is also 
available with the SSI + Incremental and 
SSI + Sin/Cos combined interfaces.

A shaft bearing distance of 30 mm 
means the AFS60/AFM60 product family 
has significantly better rotation accu-
racy than encoders with blocked ball 
bearings. Yet despite their large bearing 
distance, the AFS60/AFM60 have a com-
pact design.

The AFS60 and AFM60 can be pro-
grammed via the same programming 
tool (PGT-08-S) as the DFS60 product 
family from SICK.

at a glance
 • High-resolution absolute encoders 

with up to 30 bits (AFM60) or up to 
18 bits (AFS60)

 • Face mount flange, servo flange, blind 
or through hollow shaft

 • SSI, SSI + Incremental or SSI + Sin/
Cos interface

 • Programmable resolution and offset 
(dependent on type)

 • Connection system: M12, M23 
 connector or cable outlet

 • Enclosure rating: IP 67 (housing), 
IP 65 (shaft)

 • Operating temperature: –30 °C to 
+100 °C (depends on type)

Your benefits
 • Programmability of the encoders 

means less storage, greater machine 
availability and easy installation

 • Precise positioning due to high reso-
lutions

 • Large selection of mechanical inter-
faces and electrical contacting pos-
sibilities: Suitable for all applications

 • Suitable for applications with limited 
space requirements (extremely short 
installation depth of 30 mm)

 • Very good rotation accuracy due to 
increased bearing distance

 • One programming tool and software 
with automatic encoder detection for 
AFS60/AFM60/DFS60

Precise, flexible, versatile
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detailed technical data

Performance
E b a

number of steps per revolution  (SSi inter-
face)

Max. Singleturn and Multiturn 1) 4096 32768 262144

Number of revolutions (AFM60) 4096 Multiturn

Error limits ± 0.2° ± 0.05° ± 0.03°

repeatability 0.002°

initialization time 2) 50 ms

Position sample time (SSi) < 1 µs
1) See “Maximum speed consideration” on page 5.
2) Valid positional data can be read once this time has elapsed.

Mechanical data
Shaft diameter

Face mount flange 10 x 19 mm

Servo flange 6 x 10 mm

Blind hollow shaft, through hollow shaft 8, 10, 12, 14, 15 mm and 3/8", 1/2", 5/8"

material shaft Stainless steel

material flange Aluminium

material housing Aluminium

mass 1)

Face mount flange, servo flange 0.3 kg

Blind hollow shaft, through hollow shaft 0.2 kg

Start up torque at 20 °C
Face mount flange, servo flange 0.5 Ncm

Blind hollow shaft, through hollow shaft 0.8 Ncm

operating torque at 20 °C
Face mount flange, servo flange 0.3 Ncm

Blind hollow shaft, through hollow shaft 0.6 Ncm

max. shaft loading
Face mount flange, servo flange 80 N radial

40 N axial

Permissible shaft movement of the drive 
element static/dynamic

Blind hollow shaft, through hollow shaft ± 0.3/± 0.1 mm radial
± 0.5/± 0.2 mm axial

± 0.3/± 0.05 mm radial
± 0.5/± 0.01 mm axial

max. angular acceleration 5 x 105 rad/s²

max. operating speed 2)

Face mount flange, servo flange 9,000 min–1

Blind hollow shaft 6,000 min–1

Through hollow shaft 9,000 min–1

moment of inertia of the rotor
Face mount flange, servo flange 6.2 gcm2

Blind hollow shaft, through hollow shaft 40 gcm2

bearing lifetime 3 x 109 revolutions
1) Based on encoders with a connector outlet.
2) Self-warming. 3.3 K/1,000 min–1, when applying note working temperature range.
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Electrical data
E b a

Power consumption, no load 0.7 W

operating voltage 4.5 … 32 V

reverse voltage protection m

Interfaces
SSi interface

Code type Gray

Code sequence adjustable CW/CCW

measuring step
360°/number of lines 0.09° 0.01° 0.0014°

number of steps per revolution 
Max. Singleturn and Multiturn 1) 4096 32768 262144

number of revolutions (afm60) 4096 Multiturn

measuring step deviation
Number of steps per revolution

1 … 399 ± 0.2° ± 0.08° ± 0.04°

400 … 40000 ± 0.2° ± 0.01° ± 0.008°

> 40000 – ± 0.002°

Clock+, Clock–, data+, data–
SSI clock frequency 2 MHz,  

or min. LOW level (Clock+): 500 ns
1 MHz 2 MHz 2 MHz

SEt (electronic adjustment) H-active (L = 0 – 3 V; H = 4 – US V)

CW/CCW (Counting sequence when 
turning)

L-active (L = 0 – 1.5 V; H = 2.0 – US V)

incremental interface ttl/Htl/program-
mable (afm60 SSi + incremental)
number of lines per revolution 1/4 of number of SSI steps per revolution

measuring step 90° electric/number of lines

measuring step deviation
Number of lines per revolution 1 … 99 ± 0.2° ± 0.08° ± 0.04°

Number of lines per revolution 100 … 10000 ± 0.2° ± 0.01° ± 0.008°

Number of lines per revolution > 10000 – ± 0.002°

interface signals a, ā, b, b̄ Digital differential

max. output frequency 300 kHz 600 kHz 820 kHz

load current 30 mA

incremental interface sine/cosine 4.5 V … 
5.5 V, sine 0.5 Vpp 
(afm60 SSi + Sin/Cos)
number of lines per revolution 1.024

max. output frequency 200 kHz

load resistance Min. 120 Ω

interface signals  
Sin+, Sin–, Cos+, Cos– 

Analog differential

Signal before differential generation at load 
120 Ω

0.5 Vpp ± 20 %

Signal offset 2.5 V ± 10 %
1) See “Maximum speed consideration” on page 5.
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Ambient data
E b a

EmC 1) acc. to EN 61000-6-2 and EN 61000-6-3

Protection class acc. iEC 60529
Shaft side IP 65

Housing side connector outlet 2) IP 67

Housing side cable outlet IP 67

Permissible relative humidity 3) 90 %

Working temperature range 0 … +85 °C –30 … +100 °C

Storage temperature range  
(without packaging)

–40 … +100 °C

resistance
to shocks (EN 60068-2-27) 50 g/6 ms 70 g/6 ms 60 g/6 ms

to vibration (EN 60068-2-6) 20 g/10 … 2,000 Hz 30 g/10 … 2,000 Hz 20 g/10 … 2,000 Hz
1) The EMC according to the standards quoted is achieved if screened cables are used.
2) When the mating connector is fitted.
3) Condensation of the optical scanning not permitted.

maximum speed consideration dependent on the selected number of steps per revolution.

The maximum speed is also dependent on the shaft type. See “Mechanical data” on page 3.
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ordering information

Type code AFS60 SSI Absolute Encoder Singleturn, solid shaft
type

E Type E (see technical data on page 3)

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

1 Servo flange, solid shaft 6 x 10 mm

4 Face mount flange, solid shaft 10 x 19 mm

Electrical interface

a 4.5 … 32 V, SSI/Gray

Connection type

a Connector M23, 12-pin, radial

C Connector M12, 8-pin, radial

K Cable 8-core, universal 1.5 m 1)

l Cable 8-core, universal 3 m 1)

m Cable 8-core, universal 5 m 1)

resolution

Number of steps; selection depending on the type, see below.

a f S 6 0 – S a
1) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.

Number of lines per revolution
 • Type E

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

 • Type B 1)

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

1) Others on request

 • Type A 1)

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

065536 16 Bit

131072 17 Bit

262144 18 Bit

1) Others on request

Ordering examples
 • Servo flange

mechanical interface servo flange model name

Type E, connector M12, 8-pin, radial, number of lines per revolution 1024 (10 Bit) AFS60E-S1AC001024

 • Face mount flange

mechanical interface face mount flange model name

Type E, connector M12, 8-pin, radial, number of lines per revolution 1024 (10 Bit) AFS60E-S4AC001024
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Type code AFS60 SSI Absolut-Encoder Singleturn, solid shaft, programmable
type

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

1 Servo flange, solid shaft 6 x 10 mm

4 Face mount flange, solid shaft 10 x 19 mm

Electrical interface

P 4.5 … 32 V, SSI/Gray 1)

Connection type

a Connector M23, 12-pol., radial

C Connector M12, 8-pol., radial

K Cable 8-core, universal 1.5 m 2)

l Cable 8-core, universal 3 m 2)

m Cable 8-core, universal 5 m 2)

resolution

Number of steps per revolution 1)

a f S 6 0 – S P
1) Number of steps of 2 to 262144 freely programmable by customer. Factory-programmed to Type B: 032768; Type A: 262144.
2) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.

Ordering examples
 • Servo flange

mechanical interface servo flange model name Part no.

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFS60B-S1PA032768 1037493

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFS60B-S1PC032768 1037494

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFS60B-S1PK032768 1037495

Cable 8-core, universal 3 m, number of lines per revolution 32768 AFS60B-S1PL032768 1037496

Cable 8-core, universal 5 m, number of lines per revolution 32768 AFS60B-S1PM032768 1037497

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFS60A-S1PA262144 1037498

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFS60A-S1PC262144 1037499

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFS60A-S1PK262144 1037500

Cable 8-core, universal 3 m, number of lines per revolution 262144 AFS60A-S1PL262144 1037501

Cable 8-core, universal 5 m, number of lines per revolution 262144 AFS60A-S1PM262144 1037502

 • Face mount flange

mechanical interface face mount flange model name Part no.

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFS60B-S4PA032768 1037483

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFS60B-S4PC032768 1037484

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFS60B-S4PK032768 1037485

Cable 8-core, universal 3 m, number of lines per revolution 32768 AFS60B-S4PL032768 1037486

Cable 8-core, universal 5 m, number of lines per revolution 32768 AFS60B-S4PM032768 1037487

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFS60A-S4PA262144 1037488

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFS60A-S4PC262144 1037489

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFS60A-S4PK262144 1037490

Cable 8-core, universal 3 m, number of lines per revolution 262144 AFS60A-S4PL262144 1037491

Cable 8-core, universal 5 m, number of lines per revolution 262144 AFS60A-S4PM262144 1037492
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Type code AFM60 SSI/Gray Absolute Encoder Multiturn, 4,096 revolutions, solid shaft
type

E Type E (see technical data on page 3)

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

1 Servo flange, solid shaft 6 x 10 mm

4 Face mount flange, solid shaft 10 x 19 mm

Electrical interface

a 4.5 … 32 V, SSI/Gray

Connection type

a Connector M23, 12-pin, radial

C Connector M12, 8-pin, radial

K Cable 8-core, universal 1.5 m 1)

l Cable 8-core, universal 3 m 1)

m Cable 8-core, universal 5 m 1)

resolution

Number of steps; selection depending on the type, see below.

a f m 6 0 – S a
1) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.

Number of lines per revolution x 4096 (12 Bit)
 • Type E

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

 • Type B

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

 • Type A

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

065536 16 Bit

131072 17 Bit

262144 18 Bit

Ordering examples
 • Servo flange

mechanical interface servo flange model name

Type E, cable 8-core, universal 1.5 m, number of lines per revolution 4096 (12 Bit) AFM60E-S1AK004096

 • Face mount flange

mechanical interface face mount flange model name

Type E, cable 8-core, universal 1.5 m, number of lines per revolution 4096 (12 Bit) AFM60E-S4AK004096
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Type code AFM60 SSI/Gray + Incremental and SSI/Gray + Sin/Cos Absolute Encoder Multiturn,  
4,096 revolutions, solid shaft

type

E Type E (see technical data on page 3)

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

1 Servo flange, solid shaft 6 x 10 mm

4 Face mount flange, solid shaft 10 x 19 mm

Electrical interface

l 4.5 … 32 V, SSI/Gray + Inkremental, HTL

t 4.5 … 32 V, SSI/Gray + Inkremental, TTL

K 4.5 … 32 V, SSI/Gray + Sin/Cos, 1,024 periods

Connection type

a Connector M23, 12-pin, radial

K Cable 12-core, radial 1.5 m (no UL certification)

l Cable 12-core, radial 3.0 m (no UL certification)

m Cable 12-core, radial 5.0 m (no UL certification)

resolution

Number of steps; selection depending on the type, see below.

a f m 6 0 – S

Number of lines per revolution x 4096 (12 Bit), number of incremental lines in brackets
 • Type E

000256 8 Bit (64)

000512 9 Bit (128)

001024 10 Bit (256)

002048 11 Bit (512)

004096 12 Bit (1024)

 • Type B

000256 8 Bit (64)

000512 9 Bit (128)

001024 10 Bit (256)

002048 11 Bit (512)

004096 12 Bit (1024)

008192 13 Bit (2048)

016384 14 Bit (4096)

032768 15 Bit (8192)

 • Type A

000256 8 Bit (64)

000512 9 Bit (128)

001024 10 Bit (256)

002048 11 Bit (512)

004096 12 Bit (1024)

008192 13 Bit (2048)

016384 14 Bit (4096)

032768 15 Bit (8192)

065536 16 Bit (16384)

131072 17 Bit (32768)

262144 18 Bit (65536)

Ordering examples
 • Servo flange

mechanical interface servo flange model name

Type E, 4.5 … 32 V, SSI/Gray + Incremental, TTL, connector M23, 12-pin, radial,  
number of lines per revolution 2048 (11 Bit) AFM60E-S1TA002048

 • Face mount flange

mechanical interface face mount flange model name

Type E, 4.5 … 32 V, SSI/Gray + Incremental, TTL, connector M23, 12-pin, radial,  
number of lines per revolution 2048 (11 Bit) AFM60E-S4TA002048
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Type code AFM60 SSI/Gray Absolute Encoder Multiturn, 4,096 revolutions, solid shaft,  programmable
type

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

1 Servo flange, solid shaft 6 x 10 mm

4 Face mount flange, solid shaft 10 x 19 mm

Electrical interface

P 4.5 … 32 V, SSI/Gray, programmable 1)

Connection type

a Connector M23, 12-pin, radial

C Connector M12, 8-pin, radial

K Cable 8-core, universal 1.5 m 2)

l Cable 8-core, universal 3 m 2)

m Cable 8-core, universal 5 m 2)

resolution

Number of steps per revolution 1)

a f m 6 0 – S P
1) Number of steps of 256 (8 Bit) to 262144 (18 Bit) freely programmable by customer. Factory-programmed to Type B: 032768; Type A: 262144.
2) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.

Ordering examples
 • Servo flange

mechanical interface servo flange model name Part no.

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFM60B-S1PA032768 1037513

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFM60B-S1PC032768 1037514

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFM60B-S1PK032768 1037515

Cable 8-core, universal 3 m, number of lines per revolution 32768 AFM60B-S1PL032768 1037516

Cable 8-core, universal 5 m, number of lines per revolution 32768 AFM60B-S1PM032768 1037517

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFM60A-S1PA262144 1037518

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFM60A-S1PC262144 1037519

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFM60A-S1PK262144 1037520

Cable 8-core, universal 3 m, number of lines per revolution 262144 AFM60A-S1PL262144 1037521

Cable 8-core, universal 5 m, number of lines per revolution 262144 AFM60A-S1PM262144 1037522

 • Face mount flange

mechanical interface face mount flange model name Part no.

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFM60B-S4PA032768 1037503

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFM60B-S4PC032768 1037504

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFM60B-S4PK032768 1037505

Cable 8-core, universal 3 m, number of lines per revolution 32768 AFM60B-S4PL032768 1037506

Cable 8-core, universal 5 m, number of lines per revolution 32768 AFM60B-S4PM032768 1037507

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFM60A-S4PA262144 1037508

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFM60A-S4PC262144 1037509

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFM60A-S4PK262144 1037510

Cable 8-core, universal 3 m, number of lines per revolution 262144 AFM60A-S4PL262144 1037511

Cable 8-core, universal 5 m, number of lines per revolution 262144 AFM60A-S4PM262144 1037512



a f S 6 0 / a f m 6 0  S S i  –  a b S o l u t E  E n C o d E r S  |  S i C K8012885/2012-06-19
Subject to change without notice

Absolute encoders 
 

1 1

afS60/afm60 SSi

Type code AFM60 SSI/Gray + Incremental and SSI/Gray + Sin/Cos Absolute Encoder Multiturn,  
4,096 revolutions, solid shaft,  programmable

type

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

1 Servo flange, solid shaft 6 x 10 mm

4 Face mount flange, solid shaft 10 x 19 mm

Electrical interface

r  4.5 … 32 V, SSI/Gray + Incremental, programmable 1)

S 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods 1)

Connection type

a Connector M23, 12-pin, radial

K Cable 12-core, radial 1.5 m (no UL certification)

l Cable 12-core, radial 3.0 m (no UL certification)

m Cable 12-core, radial 5.0 m (no UL certification)

resolution

Number of steps per revolution 1)

a f m 6 0 – S
1)  Number of steps of 256 (8 Bit) to 262144 (18 Bit) freely programmable by customer. Factory-programmed to Type B: 032768; Type A: 262144. Number of incremen-

tal lines is always 1/4 of number of SSI/Gray steps.

Ordering examples
 • Servo flange

mechanical interface servo flange model name Part no.

Type B 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, 
radial, number of lines per revolution 32768 AFM60B-S1RA032768 1052835

Type A 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, 
radial, number of lines per revolution 262144 AFM60A-S1RA262144 1052837

Type B 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 
12-pin, radial, number of lines per revolution 32768 AFM60B-S1SA032768 1054220

Type A 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 
12-pin, radial, number of lines per revolution 262144 AFM60A-S1SA262144 1054219

 • Face mount flange

mechanical interface face mount flange model name Part no.

Type B 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, 
radial, number of lines per revolution 32768 AFM60B-S4RA032768 1052833

Type A 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, 
radial, number of lines per revolution 262144 AFM60A-S4RA262144 1052624

Type B 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 
12-pin, radial, number of lines per revolution 32768 AFM60B-S4SA032768 1054222

Type A 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 
12-pin, radial, number of lines per revolution 262144 AFM60A-S4SA262144 1054221
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Type code AFS60 SSI Absolute Encoder Singleturn, hollow shaft
type

E Type E (see technical data on page 3)

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

b Blind hollow shaft

t Through hollow shaft

b Hollow shaft diameter 8 mm

C Hollow shaft diameter 3/8"

d Hollow shaft diameter 10 mm

E Hollow shaft diameter 12 mm

f Hollow shaft diameter 1/2"

G Hollow shaft diameter 14 mm

H Hollow shaft diameter 15 mm

J Hollow shaft diameter 5/8"

Electrical interface

a 4.5 … 32 V, SSI/Gray

Connection type

a Connector M23, 12-pin, radial

C Connector M12, 8-pin, radial

K Cable 8-core, universal 1.5 m 1)

l Cable 8-core, universal 3 m 1)

m Cable 8-core, universal 5 m 1)

resolution

Number of steps per revolution; selection depending on the type, see below.

a f S 6 0 – a
1) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.

Number of lines per revolution
 • Type E

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

 • Type B 1)

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

1) Others on request

 • Type A 1)

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

065536 16 Bit

131072 17 Bit

262144 18 Bit

1) Others on request
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Ordering examples
 • Blind hollow shaft

mechanical interface blind hollow shaft model name

Type E, hollow shaft diameter 8 mm, connector M12, 8-pin, radial, number of lines per revolution 1024 (10 Bit) AFS60E-BBAC001024

 • Through hollow shaft

mechanical interface through hollow shaft model name

Type E, hollow shaft diameter 8 mm, connector M12, 8-pin, radial, number of lines per revolution 1024 (10 Bit) AFS60E-TBAC001024
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Type code AFS60 SSI Absolute Encoder Singleturn, hollow shaft, programmable
type

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

b Blind hollow shaft

t Through hollow shaft

b Hollow shaft diameter 8 mm

C Hollow shaft diameter 3/8"

d Hollow shaft diameter 10 mm

E Hollow shaft diameter 12 mm

f Hollow shaft diameter 1/2"

G Hollow shaft diameter 14 mm

H Hollow shaft diameter 15 mm

J Hollow shaft diameter 5/8"

Electrical interface

P 4.5 … 32 V, SSI/Gray 1)

Connection type

a Connector M23, 12-pin, radial

C Connector M12, 8-pin, radial

K Cable 8-core, universal 1.5 m 2)

l Cable 8-core, universal 3 m 2)

m Cable 8-core, universal 5 m 2)

resolution

Number of steps per revolution 1)

a f S 6 0 – P
1) Number of steps of 2 to 262144 freely programmable by customer. Factory-programmed to Type B: 032768; Type A: 262144.
2) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.
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Ordering examples 1)

 • Blind hollow shaft

mechanical interface blind hollow shaft model name

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFS60B-BxPA032768

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFS60B-BxPC032768

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFS60B-BxPK032768

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFS60A-BxPA262144

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFS60A-BxPC262144

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFS60A-BxPK262144
1) x stands for hollow shaft diameter B to J, put in the corresponding letter at point 9.

 • Through hollow shaft

mechanical interface through hollow shaft model name

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFS60B-TxPA032768

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFS60B-TxPC032768

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFS60B-TxPK032768

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFS60A-TxPA262144

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFS60A-TxPC262144

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFS60A-TxPK262144
1) x stands for hollow shaft diameter B to J, put in the corresponding letter at point 9.
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Type code AFM60 SSI/Gray Absolute Encoder Multiturn, 4,096 revolutions, hollow shaft
type

E Type E (see technical data on page 3)

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

b Blind hollow shaft

t Through hollow shaft

b Hollow shaft diameter 8 mm

C Hollow shaft diameter 3/8"

d Hollow shaft diameter 10 mm

E Hollow shaft diameter 12 mm

f Hollow shaft diameter 1/2"

G Hollow shaft diameter 14 mm

H Hollow shaft diameter 15 mm

Electrical interface

a 4.5 … 32 V, SSI/Gray

Connection type

a Connector M23, 12-pin, radial

C Connector M12, 8-pin, radial

K Cable 8-core, universal 1.5 m 1)

l Cable 8-core, universal 3 m 1)

m Cable 8-core, universal 5 m 1)

resolution

Number of steps per revolution; selection depending on the type, see below.

a f m 6 0 – a
1) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.

Number of lines per revolution x 4096 (12 Bit)
 • Type E

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

 • Type B

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

 • Type A

000256 8 Bit

000512 9 Bit

001024 10 Bit

002048 11 Bit

004096 12 Bit

008192 13 Bit

016384 14 Bit

032768 15 Bit

065536 16 Bit

131072 17 Bit

262144 18 Bit
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Ordering examples
 • Blind hollow shaft

mechanical interface blind hollow shaft model name

Type E, hollow shaft diameter 8 mm, cable 8-core, universal 1.5 m, number of lines per revolution 4096 (12 Bit) AFM60E-BBAK004096

 • Through hollow shaft

mechanical interface through hollow shaft model name

Type E, hollow shaft diameter 8 mm, cable 8-core, universal 1.5 m, number of lines per revolution 4096 (12 Bit) AFM60E-TBAK004096
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Type code AFM60 SSI/Gray + Incremental and SSI/Gray + Sin/Cos Absolute Encoder Multiturn,  
4,096 revolutions, hollow shaft

type

E Type E (see technical data on page 3)

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

b Blind hollow shaft

t Through hollow shaft

b Hollow shaft diameter 8 mm

C Hollow shaft diameter 3/8"

d Hollow shaft diameter 10 mm

E Hollow shaft diameter 12 mm

f Hollow shaft diameter 1/2"

G Hollow shaft diameter 14 mm

H Hollow shaft diameter 15 mm

Electrical interface

l 4.5 … 32 V, SSI/Gray + Incremental, HTL

t 4.5 … 32 V, SSI/Gray + Incremental, TTL

K 4.5 … 32 V, SSI/Gray + Sin/Cos, 1,024 periods

Connection type

a Connector M23, 12-pin, radial

K Cable 12-core, radial 1.5 m (no UL certification)

l Cable 12-core, radial 3,0 m (no UL certification)

m Cable 12-core, radial 5,0 m (no UL certification)

resolution

Number of steps per revolution; selection depending on the type, see below.

a f m 6 0 –

Number of lines per revolution x 4096 (12 Bit), number of incremental lines in brackets
 • Type E

000256 8 Bit (64)

000512 9 Bit (128)

001024 10 Bit (256)

002048 11 Bit (512)

004096 12 Bit (1024)

 • Type B

000256 8 Bit (64)

000512 9 Bit (128)

001024 10 Bit (256)

002048 11 Bit (512)

004096 12 Bit (1024)

008192 13 Bit (2048)

016384 14 Bit (4096)

032768 15 Bit (8192)

 • Type A

000256 8 Bit (64)

000512 9 Bit (128)

001024 10 Bit (256)

002048 11 Bit (512)

004096 12 Bit (1024)

008192 13 Bit (2048)

016384 14 Bit (4096)

032768 15 Bit (8192)

065536 16 Bit (16384)

131072 17 Bit (32768)

262144 18 Bit (65536)
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Ordering examples
 • Blind hollow shaft

mechanical interface blind hollow shaft model name

Type E, hollow shaft diameter 8 mm, 4.5 … 32 V, SSI/Gray + Incremental, TTL, connector M23, 12-pin, radial,  
number of lines per revolution 2048 (11 Bit) AFM60E-BBTA002048

 • Through hollow shaft

mechanical interface through hollow shaft model name

Type E, hollow shaft diameter 8 mm, 4.5 … 32 V, SSI/Gray + Incremental, TTL, connector M23, 12-pin, radial,  
number of lines per revolution 2048 (11 Bit) AFM60E-TBTA002048
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Type code AFM60 SSI/Gray Absolute Encoder Multiturn, 4,096 revolutions, hollow shaft,  programmable
type

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

b Blind hollow shaft

t Through hollow shaft

b Hollow shaft diameter 8 mm

C Hollow shaft diameter 3/8"

d Hollow shaft diameter 10 mm

E Hollow shaft diameter 12 mm

f Hollow shaft diameter 1/2"

G Hollow shaft diameter 14 mm

H Hollow shaft diameter 15 mm

Electrical interface

P 4.5 … 32 V, SSI/Gray, programmable 1)

Connection type

a Connector M23, 12-pin, radial

C Connector M12, 8-pin, radial

K Cable 8-core, universal 1.5 m 2)

l Cableg 8-core, universal 3 m 2)

m Cable 8-core, universal 5 m 2)

resolution

Number of steps per revolution 1)

a f m 6 0 – P
1) Number of steps of 256 (8 Bit) to 262144 (18 Bit) freely programmable by customer. Factory-programmed to Type B: 032768; Type A: 262144.
2) The universal cable outlet is positioned in such a way, that it is possible to lay the cable in a radial or axial direction without kinking it.
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Ordering examples 1)

 • Blind hollow shaft

mechanical interface blind hollow shaft model name

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFM60B-BxPA032768

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFM60B-BxPC032768

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFM60B-BxPK032768

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFM60A-BxPA262144

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFM60A-BxPC262144

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFM60A-BxPK262144
1) x stands for hollow shaft diameter B to H, put in the corresponding letter at point 9.

 • Through hollow shaft

mechanical interface through hollow shaft model name

Type B

Connector M23, 12-pin, radial, number of lines per revolution 32768 AFM60B-TxPA032768

Connector M12, 8-pin, radial, number of lines per revolution 32768 AFM60B-TxPC032768

Cable 8-core, universal 1.5 m, number of lines per revolution 32768 AFM60B-TxPK032768

Type A

Connector M23, 12-pin, radial, number of lines per revolution 262144 AFM60A-TxPA262144

Connector M12, 8-pin, radial, number of lines per revolution 262144 AFM60A-TxPC262144

Cable 8-core, universal 1.5 m, number of lines per revolution 262144 AFM60A-TxPK262144
1) x stands for hollow shaft diameter B to H, put in the corresponding letter at point 9.
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Type code AFM60 SSI/Gray + Incremental and SSI/Gray + Sin/Cos Absolute Encoder Multiturn, 
4,096 revolutions, hollow shaft,  programmable

type

b Type B (see technical data on page 3)

a Type A (see technical data on page 3)

mechanical interface

b Blind hollow shaft

t Through hollow shaft

b Hollow shaft diameter 8 mm

C Hollow shaft diameter 3/8"

d Hollow shaft diameter 10 mm

E Hollow shaft diameter 12 mm

f Hollow shaft diameter 1/2"

G Hollow shaft diameter 14 mm

H Hollow shaft diameter 15 mm

Electrical interface

r  4.5 … 32 V, SSI/Gray + Incremental, programmable 1)

S 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods 1)

Connection type

a Connector M23, 12-pin, radial

K Cable 12-core, radial 1.5 m (no UL certification)

l Cable 12-core, radial 3.0 m (no UL certification)

m Cable 12-core, radial 5.0 m (no UL certification)

resolution

Number of steps per revolution 1)

a f m 6 0 –
1)  Number of steps of 256 (8 Bit) to 262144 (18 Bit) freely programmable by customer. Factory-programmed to Type B: 032768; Type A: 262144. Number of incremen-

tal lines is always 1/4 of number of SSI/Gray steps.
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Ordering examples 1)

 • Blind hollow shaft

mechanical interface blind hollow shaft model name

Type B 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, radial, number of 
lines per revolution 32768 AFM60B-BxRA032768

Type A 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, radial, number of 
lines per revolution 262144 AFM60A-BxRA262144

Type B 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 12-pin, radial, 
number of lines per revolution 32768 AFM60B-BxSA032768

Type A 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 12-pin, radial, 
number of lines per revolution 262144 AFM60A-BxSA262144

1) x stands for hollow shaft diameter B to H, put in the corresponding letter at point 9.

 • Through hollow shaft

mechanical interface through hollow shaft model name

Type B 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, radial, number of 
lines per revolution 32768 AFM60B-TxRA032768

Type A 4.5 … 32 V, SSI/Gray + Incremental, programmable, connector M23, 12-pin, radial, number of 
lines per revolution 262144 AFM60A-TxRA262144

Type B 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 12-pin, radial, 
number of lines per revolution 32768 AFM60B-TxSA032768

Type A 4.5 … 32 V, SSI/Gray programmable + Sin/Cos, 1,024 periods, connector M23, 12-pin, radial, 
number of lines per revolution 262144 AFM60A-TxSA262144

1) x stands for hollow shaft diameter B to H, put in the corresponding letter at point 9.
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dimensional drawings

Face mount flange
Cable outlet universal
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1 Cable-Ø = 5.6 ± 0.2 mm, bending radius R = 30 mm
General tolerances according to DIN ISO 2768-mk

Cable outlet radial for AFM60 SSI + Incremental and AFM60 SSI + Sin/Cos
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General tolerances according to DIN ISO 2768-mk
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Connector outlet M12 and M23
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Servo flange
Cable outlet universal
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1 Cable-Ø = 5.6 ± 0.2 mm, bending radius R = 30 mm
General tolerances according to DIN ISO 2768-mk

Cable outlet radial for AFM60 SSI + Incremental and AFM60 SSI + Sin/Cos

A
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General tolerances according to DIN ISO 2768-mk
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Connector outlet M12 and M23
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General tolerances according to DIN ISO 2768-mk

Proposed customer fitting for servo clamp small   
(part no. 2029166) 

3 x 120°

Ø 68 (2.68)

All dimension in mm (inch)

Proposed customer fitting for servo clamp half-shell   
(part no. 2029165)

4 x 90°

Ø 71 (2.80)

All dimensions in mm (inch)



a f S 6 0 / a f m 6 0  S S i  –  a b S o l u t E  E n C o d E r S  |  S i C K 8012885/2012-06-19
Subject to change without notice

Absolute encoders
 

2 8

afS60/afm60 SSi

Blind hollow shaft
Cable outlet universal
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Customer-side
General tolerances according to DIN ISO 2768-mk
1 Cable-Ø = 5.6 ± 0.2 mm, bending radius R = 30 mm
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Cable outlet radial for AFM60 SSI + Incremental and AFM60 SSI + Sin/Cos

A
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Connector outlet M12 and M23
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3.4 (0.13)

Ø 
X 

F7

2.5 (0.10)

Ø 
60

 (2
.3

6)

min. 15 (0.59)

max. 42 (1.65)

14
.5

(0
.5

7)

M12 x 1

Ø 
32

.6
 (1

.2
8)

7.75
(0.31)

26
.1

 (1
.0

3)

13
(0.51)

M23 x 1

72±0.3 (2.83)

Ø 3.2+0.1 (0.13)

20°

20
 (0

.7
9)

47 (1.85)

Ø 63±0.2 (2.48)

All dimensions in mm (inch)

A

Customer-side
General tolerances according to DIN ISO 2768-mk
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Through hollow shaft
Cable outlet universal

All dimensions in mm (inch)

9.4 (0.37)

3.4 (0.13)

43 (1.69)

Ø 
X 

F7

47
 (1

.8
5)

min. 15 (0.59)

Ø 
3.

2+
0.

1

(0
.1

3) 20°

20
(0.79)

Ø 
63

±0
.2

 (2
.4

8)
72

±0
.3

 (2
.8

3)

Ø 
60

 (2
.3

6)

A

Customer-side
General tolerances according to DIN ISO 2768-mk
1 Cable-Ø = 5.6 ± 0.2 mm, bending radius R = 30 mm
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Cable outlet radial for AFM60 SSI + Incremental and AFM60 SSI + Sin/Cos

A

Customer-side All dimensions in mm (inch)

43 (1.69)

9.4
(0.37) 3.4

(0.13)

Ø 
X 

F7

Ø 
60

 (2
.3

6)
17

.5
±2

(0
.6

9)

7.75
(0.31)

min. 15
(0.59)

20 (0
.7

9)

72±0.3 (2.83)

Ø 3.2+0.1

(0.13)

20
°

47 (1.85)

Ø 63±0.2 (2.48) 
SW 14

General tolerances according to DIN ISO 2768-mk
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afS60/afm60 SSi

Connector outlet M12 and M23

9.4 (0.37)

3.4 (0.13)

43 (1.69)

Ø 
X 

F7

min. 15 (0.59)

Ø 
60

 (2
.3

6)

7.75
(0.31)

14
.5

(0
.5

7)

M12 x 1

26
.1

 (1
.0

3)

13
(0.51)

M23 x 1

72±0.3 (2.83)

Ø 3.2+0.1 (0.13)

20°
20

 (0
.7

9)

47 (1.85)

Ø 63±0.2 (2.48)

All dimensions in mm (inch)

A

Customer-side
General tolerances according to DIN ISO 2768-mk
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Pin and wire allocation

CW/CCW  Forward/reverse: This input programs the counting direction of the encoder. If not connected, this input is “HIGH”. If the 
encoder shaft, as viewed on the drive shaft, rotates in the clockwise direction, it counts in an increasing sequence.If it 
should count upwards when the shaft rotates in the anti-clockwise direction, this connection must be connected perma-
nently to “LOW” level (zero volts).

SET  This input activates the electronic zero set. When the SET line is connected to US for more than 250 ms, after it was not 
connected for at least 1000 ms or connected to GND, the current mechanical position is assigned the value 0 or the 
pre-programmed SET-value.

Connector M12, 8-pin and 
cable outlet, cable 8-core 
SSI/Gray

View to the connector M12 fitted to the encoder body

Pin Color wires Signal SSi Explanation

1 Brown Data– Interface signals

2 White Data+ Interface signals

3 Black CW/CCW Counting sequence when turning

4 Pink SET Electronic adjustment

5 Yellow Clock+ Interface signals

6 Lilac Clock– Interface signals

7 Blue GND Ground connection

8 Red +US Supply voltage

Screen Screen on the encoder side connected to the housing. On the control side connected to 
earth.

Connector M23, 12-pin 
SSI/Gray

View to the connector M23 fitted to the encoder body

Pin Signal Explanation

1 GND Ground connection

2 Data+ Interface signals

3 Clock+ Interface signals

4 N. C. Not connected

5 N. C. Not connected

6 N. C. Not connected

7 N. C. Not connected

8 US Supply voltage

9 SET Electronic adjustment

10 Data– Interface signals

11 Clock– Interface signals
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Pin Signal Explanation

12 CW/CCW Counting sequence when turning

Screen Screen on the encoder side connected to the housing. On the control side connected to 
earth.

Connector M23, 12-pin and cable outlet, cable 12-core 
SSI/Gray + Incremental

Pin Color wires Signal Explanation

1 Red +US Supply voltage

2 Blue GND Ground connection

3 Yellow Clock+ Interface signal

4 White Data+ Interface signal

5 Orange SET Electronic adjustment

6 Brown Data– Interface signal

7 Violet Clock– Interface signal

8 Black B̄ Signal line

9 Orange/black CW/CCW Counting sequence when turning

10 Green Ā Signal line

11 Gray A Signal line

12 Pink B Signal line

Screen Screen on the encoder side connected to the housing. On the control side connected to 
earth.

Connector M23, 12-pin and cable outlet, cable 12-core 
SSI/Gray + Sin/Cos

Pin Color wires Signal Explanation

1 Red +US Supply voltage

2 Blue GND Ground connection

3 Yellow Clock+ Interface signal

4 White Data+ Interface signal

5 Orange SET Electronic adjustment

6 Brown Data– Interface signal

7 Violet Clock– Interface signal

8 Black Sin– Signal line

9 Orange/black CW/CCW Counting sequence when turning

10 Green Cos– Signal line

11 Gray Cos+ Signal line

12 Pink Sin+ Signal line

Screen Screen on the encoder side connected to the housing. On the control side connected to 
earth.
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output signals

SSI data format Singleturn
Clock +

Bit

Singleturn

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0M
SB

LSB
ER

R
D

IG
ER

R
SI

ER
R

SYN
C

Bit 1–18: Position Bits
 • LSB: Least significant Bit
 • MSB: Most significant Bit

Bit 19–21: Error Bits
 • ERRDIG: Failure message about speed. If this failure occurs during the position building procedure it will be indicated by the 

ERRDIG-Bit.
 • ERRSI: Light source monitoring failure.
 • ERRSYNC: Contamination of the disc or scanning system. During the determination of the position, an error has occurred since 

the last SSI transmission. The error bit will be deleted during the next data transmission.

The evaluation of the error bits has to be realized in the PLC.
The provided error bits don’t have to be used by the PLC compulsorily.

Example
If the resolution of the absolute encoder is set on 13 bits, 16 bits are provided by the encoder: 13 data bits and 3 error bits.
If the PLC is not able to evaluate the error bits, the PLC has to be set on a resolution of 13 bits. Then the error bits have to be 
masked out by the PLC.

SSI data format Multiturn
30 Bits

Clock +

Bit

SingleturnMultiturn

1
G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G GG

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

AA
+1

A
–1

A
–2

A
–3

A
–4

A
–5

A
–6

A
–7

A
–8

A
–9

A
–10

A
–11

A
–12

A
–13

A
–14

A
–15

A
–16

A
–17

A
–18

A
+2

A
+3

A
+4

A
+5

A
+6

A
+7

A
+8

A
+9

A
+10

A
+11

ER
R

D
IG

ER
R

SI
ER

R
SYN

C

 
bit 1–12: Position Bits Multiturn
bit 13–30: Position Bits Singleturn
bit 31–33: Error Bits

27 Bits
Clock +

Bit

SingleturnMultiturn

1
G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

AA
+1

A
–1

A
–2

A
–3

A
–4

A
–5

A
–6

A
–7

A
–8

A
–9

A
–10

A
–11

A
–12

A
–13

A
–14

A
–15

A
+2

A
+3

A
+4

A
+5

A
+6

A
+7

A
+8

A
+9

A
+10

A
+11

ER
R

D
IG

ER
R

SI
ER

R
SYN

C

 
bit 1–12: Position Bits Multiturn
bit 13–27: Position Bits Singleturn
bit 28–30: Error Bits

Error Bits
 • ERRDIG: Failure message about speed. If this failure occurs during the position building procedure it will be indicated by the 

ERRDIG-Bit.
 • ERRSI: Light source monitoring failure.
 • ERRSYNC: Contamination of the disc or scanning system. During the determination of the position, an error has occurred since 

the last SSI transmission. The error bit will be deleted during the next data transmission.

The evaluation of the error bits has to be realized in the PLC.
The provided error bits don’t have to be used by the PLC compulsorily. The multiturn resolution is fixed on 12 bits.

Example
If the resolution of the absolute encoder is set on 27 bits, 30 bits are provided by the encoder: 27 data bits and 3 error bits.
If the PLC is not able to evaluate the error bits, the PLC has to be set on a resolution of 27 bits. Then the error bits have to be 
masked out by the PLC.
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interfaces

Electrical interfaces sine 0.5 Vpp

Power supply output

4.5 ... 5.5 V Sine 0.5 Vpp

Signal before differential generation at load 120 Ω at US = 5 V 
Signal diagram for clockwise rotation of the shaft looking in direction “A” (shaft)

2.5 V

2.5 V

0.5 V

0.5 V

360° el.

90° el. COS+ COS–

SIN+ SIN–

interface signals Sin, Sin, Cos, Cos Signal before differential generation at load 
120 Ω Signal offset

Analog differential 0.5 Vpp ± 20 % 2.5 V ± 10 %

Signal after differential generation at load 120 Ω at US = 5 V 
Signal diagram for clockwise rotation of the shaft looking in direction “A” (shaft)

COS+ ... COS–

SIN+ ... SIN–

0 V

0 V

1 V

1 V

360° el.

90° el.
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Incremental pulse diagram for clockwise rotation of the shaft looking in direction “A”, see dimensional drawing

Measuring step

A

Ā

B

B̄

90° el.

360° el.

accessories

Programming Tools

description model name Part no.

Programming Tool for AFS60/AFM60  
(connection to commercially available PCs or notebooks) PGT-08-S 1036616

Adapter cable for Programming Tools
For programming SICK Absolute Encoders with M12 or M23 connectors the following adapter cables are appropriate:

CAUTION: Attempting to programme an AFS/AFM60 Absolute Encoder with the adapter cables intended for use with the DFS60 
incremental encoder will cause damage to the Absolute Encoder. Please ensure the correct adapter cable is used!

description model name Part no.

Adapter cable absolute SSI – PGT-08-S consists of male 9-pin SUB-D connector and M12 8-pin inline 
cable connector, pre-assembled using 8-core cable, 4 x 2 x 0.08 mm2, screened, cable length 0.5 m DSL-2D08-G0M5AC2 2048439

Adapter cable absolute SSI – PGT-08-S consists of male 9-pin SUB-D connector and M23 12-pin inline 
cable connector, pre-assembled using 8-core cable, 4 x 2 x 0.15 mm2, screened, cable length 0.5 m DSL-3D08-G0M5AC2 2048440

Adapter cable absolute SSI + incremental and SSI + Sin/Cos – PGT-08-S consists of male 9-pin SUB-D 
connector and M23 12-pin inline cable connector, pre-assembled using 8-core cable, 4 x 2 x 0.15 mm2, 

screened, cable length 0.5 m
DSL-3D08-G0M5AC4 2059270
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Plug connector and cables
Round screw system M12

 • Straight, screened, for field assembly (adapter side)

Contacts Cable diameter description model name Part no.

8 4 ... 8 mm
Cable connector STE-1208-GA01 6044892

Cable socket DOS-1208-GA01 6045001

STE-1208-GA01 DOS-1208-GA01

 • Straight, screened

description Cable length model name Part no.

Cable socket,  8-pin straight, fitted with 8-core cable, 4 x 2 x 
0.25 mm², shielded, carrier-capable (on adapter)

2.0 m DOL-1208-G02MAC1 6032866

5.0 m DOL-1208-G05MAC1 6032867

10.0 m DOL-1208-G10MAC1 6032868

20.0 m DOL-1208-G20MAC1 6032869

DOL-1208-GxxMAC1

All dimensions in mm (inch)

1/brn2/wht

3/blk

4/pnk
5/yel

6/vio

7/blu

8/red
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Round screw system M23
 • Straight, screened

Kontakte description model name Part no.

12
Cable connector STE-2312-G 6027537

Cable socket DOS-2312-G 6027538

STE-2312-G

All dimensions in mm (inch)
General tolerances according to DIN ISO 2768-mk

DOS-2312-G

All dimensions in mm (inch)
General tolerances according to DIN ISO 2768-mk
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description Cable length model name Part no.

Cable socket M23, 8-pin, 4 x 2 x 0.15 mm2, 
cable diameter 5.6 mm 

0.5 m DOL-2308-G0M5AA6 2048595

1.5 m DOL-2308-G1M5AA6 2048596

3.0 m DOL-2308-G03MAA6 2048597

5.0 m DOL-2308-G05MAA6 2048598

10.0 m DOL-2308-G10MAA6 2048599

description Cable length model name Part no.

Cable socket M23, 12-pin, straight, 12-core cable,  
4 x 2 x 0.25 + 2 x 0.5 + 2 x 0.14 mm2 shielded, carrier ca-
pable, cable diameter 7.8 mm for the electrical interfaces 

AFM60 SSI + Incremental and AFM60 SSI + Sin/Cos

1.5 m DOL-2312-G1M5MD2 2062284

3.0 m DOL-2312-G03MMD2 2062300

5.0 m DOL-2312-G05MMD2 2062301

10.0 m DOL-2312-G10MMD2 2062302

20.0 m DOL-2312-G20MMD2 2062303

30.0 m DOL-2312-G30MMD2 2062304

10/green
1/red

2/blue

3/yellow

4/white
11/gray

5/orange
6/brown
12/pink
7/violet

8/black
9/orange/black

Cables
 • With screening

Cores Cable diam-
eter

description Cable length model name Part no.

8 5.6 mm Cable, 4 x 2 x 0.15 mm2, carrier-capable Bulk goods LTG-2308-MWENC 6027529

12 7.8 mm Cable 4 x 2 x 0.25 + 2 x 0.5 + 2 x 0.14 mm2, 
carrier-capable, UV- and salt water resistant Bulk goods LTG-2612-MW 6028516

attention!
The flexible wires twisted in pairs must be assigned in accor-
dance with the signals.

See “Pin and wire allocation” on page 34.
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Female connectors

description Cable length model name Part no.

Cable connector female JST inc. sealing, 8-core,  
4 x 2 x 0.15 mm2, with screening, cable diameter 5.6 mm 

for AFS60 SSI and AFM60 SSI with cable outlet

0.5 m DOL-0J08-G0M5AA6 2048589

1.5 m DOL-0J08-G1M5AA6 2048590

3.0 m DOL-0J08-G03MAA6 2048591

5.0 m DOL-0J08-G05MAA6 2048593

10.0 m DOL-0J08-G10MAA6 2048594

Couplings
 • Bellows coupling, max. shaft offset radial ± 0.3 mm, axial 0.4 mm, angle ± 4 degrees, torsion spring stiffness 120 Nm/rad, 

 bellows of stainless steel, hubs of aluminium.

Shaft diameter model name Part no.

6 mm … 6 mm KUP-0606-B 5312981

6 mm … 10 mm KUP-0610-B 5312982

10 mm … 10 mm KUP-1010-B 5312983

10 mm … 12 mm KUP-1012-B 5312984

KUP-0606-B 
KUP-0610-B 
KUP-1010-B

Cheese-head screw
M2.5 x 8, DIN 912 A2

21±1 (0.83) 29±1 (1.14)

Ø 
d1

 H
8

Ø 
d2

 H
8

All dimensions in mm (inch)

KUP-1012-B 
 

Cheese-head screw
M2.5 x 8, DIN 912 A2

24 (0.94) 29±1 (1.14)

Ø 
d1

 H
8

Ø 
d2

 H
8

All dimensions in mm (inch)

 • Spring-disc coupling, max. shaft offset radial ± 0.3 mm, axial 0.4 mm, angle ± 2.5 degrees, torsion spring stiffness 50 Nm/rad, 
flange of aluminium, spring-discs of glass-fibre-reinforced plastic

Shaft diameter model name Part no.

6 mm … 10 mm KUP-0610-F 5312985

10 mm … 10 mm KUP-1010-F 5312986

KUP-0610-F 
KUP-1010-F

Ø 
d2

 H
8

Ø 
d1

 H
8

22 (0.87)

Ø 
30

 (1
.1

8)

All dimensions in mm (inch)
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Mechanical adapters
Adapter flanges

 • Adapter flange of aluminium for face mount flange, spigot 36 mm.

adaption model name Part no.

To 50 mm servo flange BEF-FA-036-050 2029160

To 60 mm square mounting plate BEF-FA-036-060REC 2029162

To 60 mm square mounting plate with shock absorbers BEF-FA-036-060RSA 2029163

To 63 mm square mounting plate BEF-FA-036-063REC 2034225

BEF-FA-036-050

10 +0.1 (0.39) 
3 +0.1 (0.12) 4 –0.1 (0.16)

Ø 
51

 (2
.0

0)

Ø 
36

H
8  

(1
.4

2)

0.3 +0.1 (0.01)
2.3 (0.09)

3 
x

90
°

58 (2.28)

3 x M4

4
1

0

5

2
6

3

50 18 (1.97)

3 x 4.1 +0.1

(0.16)8 +0.1

(0.31)

Rz 6.3

A
0.02 A

0.05 A

All dimensions in mm (inch)

BEF-FA-036-060REC

36 H8 (1.42)4 xR4

4 
x 

4.
5 

(0
.1

8)

48 (1.89)
58 (2.28)

48
 (1

.8
9)

58
 (2

.2
8)

4 (0.16)

All dimensions in mm (inch)

BEF-FA-036-060RSA

10 (0.39)

10
(0.39)

4 (0.39)

4 x spring
washer

4 x hexagonal
nut (secure with
Loctite 241)

4 
x 

Ø 
10

 ±
0.

3  
(0

.3
9)

All dimensions in mm (inch)

4 
x 

M
4

2.
8 

(0
.1

1)
 d

ee
p

48 ±0.1 (1.89) 

36 H8 (1.42)

58 ±0.2 (2.28)

BEF-FA-036-063REC

A

A

A–A

28°
4 x R

4

52
.4

 ±
0.

1  
(2

.0
6)

3 
x 

12
0°

63 ±0.2 (2.48)

Ø 
48

 ±
0.

1  
(1

.8
9)

H
8

5 (0.20)

3 
x 

Ø 
8.

6 
±0

.2
 (0

.3
4)

45
°

4 
x 

Ø 
5.

5
(0

.2
2)

3 
x 

Ø 
4.

3 
(0

.1
7)

 H
12

All dimensions in mm (inch)
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Mounting bells
 • Mounting bell incl. fixing set for encoder with servo flange.

flange spigot model name Part no.

Diameter 50 mm BEF-MG-50 5312987

BEF-MG-50

85.5 ±0.05 (3.25)
42

(1.65)
10 x 4.5

(0.18)

9 (0.35)
68 (2.68)
75 (2.95)

90
° 30

°
30

°
25

°

33
(1.30)

3.95
(0.16)

25.8 (1.02)
21.2 (0.83)

0.1

Ø 
62

.7
 (2

.4
7)

Ø 
58

.7
 (2

.3
1)

Ø 
50

.0
5 

±0
.0

3
(1

.9
7)

Ø 
32

.1
(1

.2
6)

Ø 
51

.0
3

±0
.0

3
(2

.0
1)

5.9
(0.23)

All dimensions in mm (inch)

Mounting angles
 • Mounting angle incl. fixing set for encoder with face mount flange.

flange spigot model name Part no.

Diameter 36 mm BEF-WF-36 2029164

BEF-WF-36

Ø 48 ±0.1
(1.89)2 x 45°

12
0°

80 (3.15)
60 (2.36)

80
 (3

.1
5)

45
 (1

.7
7)

90
°

Ø 
36

 +0
.5

 (1
.4

2)

3.2
(0.13)4.

5 
(0

.1
8)

6 
(0

.2
4)

40
(1.57)

22 (0.87)

Ø 7 (0.28)

All dimensions in mm (inch)
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Servo clamps

description model name Part no.

Servo clamps half ring, Set (comprises 2 pieces) for servo flanges with spigot diameter 50 mm BEF-WG-SF050 2029165

Servo clamps small, Set (comprises 3 pieces) for servo flanges BEF-WK-SF 2029166

BEF-WG-SF050

4 
x 

90
°

A

A

45°

1 (0.04)

71
 ±

0.
02

 (2
.8

0)

81
 (3

.1
9)

5.6 –0.1 (0.22)

2.8 –0.05 (0.11)

Ø 
52

.2
 (2

.0
6)

Ø 
58

.2
 (2

.2
9)

 

All dimensions in mm (inch)

BEF-WK-SF

11
 (0

.4
3)

14 (0.55)

Ø 
7.

4 
–0

.1
(0

.2
9)

1 +0.1

(0.04)

Ø 
4.

2 
(0

.1
7)

Ø 
7–

0.
1

(0
.2

8)

2.8 –0.1 (0.11)

5.5 –0.1 (0.22)

All dimensions in mm (inch)

Bearing blocks

description model name Part no.

Heavy duty bearing block for very large radial and axial shaft loads BEF-FA-B12-010 2042728

BEF-FA-B12-010

10 +0.1 (0.39)
30 +0.1

(1.18)

A

3 x 120°

Ø 75 ±0.1 (2.95)
Ø 63 (2.48)

20
°

3 
x 

M
3

10
 (0

.3
9)

 d
ee

p

0.1 A-B

Ø 69 ±0.2 (2.72)
19 ±0.5 (0.75)

18
(0.71)

B

0.1 A-B

Ø 
36

 f8
(1

.4
2)

Ø 
10

 f6
(0

.3
9)

9
(0

.3
5)

Ø 
12

 f6
 (0

.4
7)

3 
x 

M
4

10
 (0

.3
9)

 d
ee

p

Ø 48 (1.89)

All dimensions in mm (inch)
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Absolute encoders
 

4 6

accessories

Measuring wheels
 • Circumference 0.2 m

description model name Part no.

Measuring wheel for encoder shafts with diameter 10 mm, type material plastic (Hytrel), wheel material 
plastic with aluminium hub, smooth surface BEF-MR-010020 5312988

Measuring wheel for encoder shafts with diameter 10 mm, type material plastic (Hytrel), wheel material 
plastic with aluminium hub, knurled surface BEF-MR-010020G 5318678

BEF-MR-010020 
BEF-MR-010020G

M4

All dimensions in mm (inch)

63.66 +0.05
–0.1 (2.51)

17.5
(0.69)
12

(0.47)
0.5 (0.02)

18 (0
.7

1)

Ø 
10

 H
8 

(0
.3

9)
M

4 
x 

6 
D

IN
 9

16



a f S 6 0 / a f m 6 0  S S i  –  a b S o l u t E  E n C o d E r S  |  S i C K8012885/2012-06-19
Subject to change without notice

Absolute encoders 
 

4 7

accessories

 • Circumference 0.5 m

description model name Part no.

Measuring wheel for encoder shafts with diameter 10 mm, type material plastic (Hytrel), wheel material 
plastic with aluminium hub, smooth surface BEF-MR-010050 5312989

BEF-MR-010050

M5

159.16 (6.27)

All dimensions in mm (inch)

33
(1.30)

24.5±0.2 (0.96)

0.6 (0.02)

Ø 
10

 H
8 

(0
.3

9)
M

5 
x 

6 
D

IN
 9

16

20 (0
.7

9)

 • Circumference 200 mm

description model name Part no.

Measuring wheel for encoder shafts with diameter 6 mm, surface O ring NBR70 BEF-MR006020R 2055222

Measuring wheel for encoder shafts with diameter 8 mm, surface O ring NBR70 BEF-MR008020R 2055223

Measuring wheel for encoder shafts with diameter 10 mm, surface O ring NBR70 BEF-MR010020R 2055224

BEF-MR006020R 
BEF-MR008020R 
BEF-MR010020R

Ø 
63

.6
6 

(2
.5

1)

Ø 
XH

7

M5

17 (0.67)

8 (0.31)

4 (0.16)

All dimensions in mm (inch)
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Absolute encoders
 

4 8

accessories

 • Circumference 300 mm

description model name Part no.

Measuring wheel for encoder shafts with diameter 6 mm, surface O ring NBR70 BEF-MR006030R 2055634

Measuring wheel for encoder shafts with diameter 8 mm, surface O ring NBR70 BEF-MR008030R 2055635

Measuring wheel for encoder shafts with diameter 10 mm, surface O ring NBR70 BEF-MR010030R 2049278

BEF-MR006030R 
BEF-MR008030R 
BEF-MR010030R

Ø 
95

.7
 (3

.7
7)

All dimensions in mm (inch)

Ø 
XH

7

M5

17 (0.67)

9 (0.35)

5 (0.20)
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Absolute encoders 
 

4 9

accessories

 • Circumference 500 mm

description model name Part no.

Measuring wheel for encoder shafts with diameter 6 mm, surface O ring NBR70 BEF-MR006050R 2055225

Measuring wheel for encoder shafts with diameter 8 mm, surface O ring NBR70 BEF-MR008050R 2055226

Measuring wheel for encoder shafts with diameter 10 mm, surface O ring NBR70 BEF-MR010050R 2055227

BEF-MR006050R 
BEF-MR008050R 
BEF-MR010050R

Ø 
15

9.
2 

(7
.6

8)

All dimensions in mm (inch)

Ø 
XH

7

M5

5 (0.20)

9 (0.35)
17 (0.67)
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5 0

notes
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5 1

Singleturn/Multiturn HIPERFACE DSL®

 
www.mysick.com – your quick access to maximum efficiency

Search online quickly and safely with the SiCK “finders”

Efficiency – with SiCK e-commerce tools

find out prices and availability
Determine the price and possible delivery date of your 
 desired product simply and quickly.

request or view a quote
You can have a quote generated online here.
Every quote is confirmed to you via e-mail.

order online
You can go through the ordering process in just a few 
steps.

Product finder: We can help you to quickly target the 
 product that best matches your application.

applications finder: Select the application description 
on the basis of the challenge posed, industrial sector, or 
 product group.

literature finder: Go directly to the operating instructions, 
technical information, and other literature on all aspects 
of SICK products.

these and other finders at www.mysick.com

Product
Applications
Literature
Service
Connection diagram
Accessories
Spare part
Software

Clearly structured: You can find 
 everything you need for your sensor 
planning under the menu items Pro-
ducts, Information, and My Account. 

available 24 hours a day: Regard-
less of where you are in the world or 
what you’d like to know – everything 
is just a click away at www.mysick.
com.

 
Safe: Your data is password-pro-
tected and only visible to you. With 
the individual user management, 
you define who can see what data 
and who can execute what actions.
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SICK AG | Waldkirch | Germany | www.sick.com

Leading technologies

With a staff of more than 5,000 and 
over 50 subsidiaries and representa-
tions worldwide, SICK is one of the 
leading and most successful manufac-
turers of sensor technology. The power 
of innovation and solution competency 
have made SICK the global market 
leader. No matter what the project and 
industry may be, talking with an expert 
from SICK will provide you with an ideal 
basis for your plans – there is no need 
to settle for anything less than the best.

Unique product range 

 • Non-contact detecting, counting, 
classifying, positioning and measur-
ing of any type of object or media

 • Accident and operator protection 
with sensors, safety software and 
services

 • Automatic identification with bar 
code and RFID readers

 • Laser measurement technology for 
detecting the volume, position and 
contour of people and objects

 • Complete system solutions for analy-
sis and flow measurement of gases 
and liquids

Comprehensive services

 • SICK LifeTime Services – for safety 
and productivity

 • Application centers in Europe, Asia 
and North America for the develop-
ment of system solutions under real-
world conditions

 • E-Business Partner Portal 
www.mysick.com – price and availabi-
lity of products, requests for quotation 
and online orders 

SiCK at a glance

Worldwide presence with 
subsidiaries in the following 
countries:

australia   
belgium/luxembourg  
brasil  
Ceská republika  
Canada                                                  
China  
danmark 
deutschland 
España   
france   
Great britain   
india  
israel   
italia   
Japan   

méxico                                            
nederland   
norge   
Österreich  
Polska  
românia   
russia   
Schweiz  
Singapore                                            
Slovenija 
South africa   
South Korea                                         
Suomi   
Sverige   
taiwan   
türkiye   
united arab Emirates 
uSa

Please find detailed addresses and 
additional representatives and agencies 
in all major industrial nations at 
www.sick.com


