DFS60S Pro

SAFE, EASY, FLEXIBLE:
ENCODERS FOR FUNCTIONAL SAFETY

Safety encoder

SICK

Sensor Intelligence.
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DFS60S Pro THE SAFETY ENCODER FOR FUNCTIONAL SAFETY TECHNOLOGY

DFS60S PRO
SO SIMPLE YET SO
SAFE

The safety expert

The DFS60S Pro is SICK's first certified incremental encoder in
the premium segment - for functional safety technology. The
encoder from the 60 mm class meets the highest requirements
and offers a wide range of benefits: Easy to implement, flexible
application possibilities, safe electrical and mechanical design,
and compact dimensions. This makes it ideal for use in applica-
tions with limited space.

Less work for safety engineering

The DFS60S Pro provides safety functions for stationary and
mobile safety applications in next to no time. This saves a
considerable amount of time and money, particularly when the
encoder is combined with a SICK Drive Monitor (optional).

This is very easy to set up - using the plug and play princi-

ple - and gives you the benefit of two perfectly coordinated
safety products. It's the ideal solution for ensuring the safety of
people, machines, and systems.
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MOBILE
APPLICATIONS

In any situation re-
quiring safe motion,
the DFS60S Pro
proves its reliability
as a signal encoder
for safety applica-
tions - for exam-
ple, in automated
guided vehicles with
complex navigation
requirements.

STATIONARY
APPLICATIONS

The DFS60S Pro
has a wide range of
application possi-
bilities in industrial
environments - for
example, it can be
used to measure
speed and direction
of rotation.

It supports safety
functions and sig-
nificantly increases
efficiency and
productivity.

Dream team for enhanced safety
With the DFS60S Pro and the FX3 MOCO
Flexi Soft Drive Monitor, SICK offers
complete solutions for demanding safety
tasks.

The modules can be combined in a num-
ber of different ways, making it possible
to perform a wide range of functions to
ensure safe motion monitoring.

Ensuring safety with SICK

safetyPLUS® is the range of machine

safety products and services provided

by SICK for the protection of people

and investments. We see PLUS as your

comprehensive and individual support

service with regard to the functional

safety of your machines and systems. We

support your individual requirements for

legal compliance and flawless production

with:

e safety products and systems, services,
training, and tools

¢ the transfer of knowledge through per-
sonal consultation and online informa-
tion

e safety tools which simplify the engi-
neering process

e support functionality for production
efficiency

ENCODER | SICK 3



DFS60S Pro THE SAFETY ENCODER FOR FUNCTIONAL SAFETY TECHNOLOGY

HIGH PERFORMANCE
IN EVERY DETAIL

We know how to improve machine safety

Everything about this encoder is geared toward safety: Reduced
risk, increased reliability. It has undergone extremely stringent
testing and is a certified safety product to SIL2/PLd.

The DFS60S Pro supports the safety functions defined in

IEC 61800-5-2 and guarantees first-class quality and absolute
precision - in every detail. It boasts a precise optical scanning
system and a high mechanical load capability. Its electronic and
mechanical design ensures certified safety levels, every time.

Tough in every respect

Thanks to its rugged design, the DFS60S Pro can withstand
harsh environmental conditions - with an operating tempera-
ture range of -30 to 95 °C. Its protection class of IP65 makes
it immune to external influences. The wide-set ball bearings
minimize vibrations and ensure optimum concentricity.

Flexible application possibilities, easy to implement
The DFS60S Pro is very easy to install and offers numerous
connection facilities for different mounting situations. With

its electrical SinCos interface, it can be easily integrated into

a range of different control environments. And thanks to its
uncomplicated system implementation and easy approval pro-
cess, the safety encoder can save you money too.
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Safe in every sense

Mechanical safety and reliability are particularly important for
safe encoders. The shafts of the solid shaft versions of the
DFS60S Pro safety encoder with face mount or servo flanges
are equipped with either a flat or a key for a form-fit and high
force clamp connection.

8017880/2014-05-17
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The blind/through hollow shaft version is equipped with a
over-engineered clamping ring for strong high force clamp con-
nection and a key seat to ensure perfect form fit.

This allows SICK to set new standards for mechanical connec-
tions and to optimize safety in every detail.

Successfully tested by the IFA

The IFA is the Institute for Occupational Safety and Health of
the German Social Accident Insurance - a renowned research
and testing institute in Germany. The institute subjected the
DFS60S Pro to rigorous testing in accordance with the latest
findings and testing principles, and it passed with flying colors.
This means that the DFS60S Pro, as the forerunner in its field,
is able to meet the increased safety requirements.

With the DFS60S Pro, you can play it safe.

ENCODER | SICK



DFS60S Pro SAFETY ENCODER

SAFE, EASY, FLEXIBLE: ENCOL

FUNCTIONAL SAFETY

Additional information

Detailed technical data. ............ 7
Typecode. ......coviiiininnnn.. 9
Ordering information............. 10
Dimensional drawings ........... 12
Interfacesignals . ............... 22
PIN and wire allocation........... 23
Accessories . ................n 24
6 ENCODER | SICK

Product description

Safe electrical and mechanical design,
easy system implementation, and flexible
application possibilities. The DFS60S Pro
is an incremental encoder for functional
safety. It supports safety functions that
conform to IEC 61800-5-2. The high
enclosure rating, wide temperature

At a glance

* Encoders for functional safety tech-
nology: SIL2 (IEC 61508),
SILCL2 (EN 62061),
PL d (EN ISO 13849)
* Electrical interface:
4.5V ..32V;sin/cos 1 Vops
1,024 periods

Your benefits

* Certified safety solution that en-
sures the best possible protection for
persons, machinery, and systems

¢ Easy and practical implementation of
safety functions using an all-in-one
solution, safety functions with the
Flexi Soft Drive monitor by SICK: safe
stop 1 (SS1), safe stop 2 (SS2), safe
operating stop (SOS), safe speed
monitoring (SSM), safely limited
speed (SLS), safe direction (SDI), safe
brake control (SBC)

* Form-fit and high force clamp connec-
tion for mechanical reliability

=» www.mysick.com/en/DFS60S_Pro

For more information, simply enter the link or scan the QR code and get direct access to technical E
data, CAD design models, operating instructions, software, application examples, and much more.

range, and wide-set ball bearings are the
key to enhanced durability. They make
the DFS60S Pro the universal motion
control sensor for stationary and mobile
safety applications.

* Face mount flange or servo flange,
blind hollow shaft or through hollow
shaft (assembly options with key)

* Universal cable outlet, M23 or M12
male connector, axial or radial

* Enclosure rating: IP 65

* Operating temperature range:
-30°C..+95 °C

* Certified safety products reduce the
scope of safety engineering

¢ Versatile connection options for high
levels of flexibility and straightforward
implementation

* Compact size for compatibility with
applications in which installation
space is limited

-
8017880/2014-05-17
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SAFETY ENCODER DFS60S Pro

Detailed technical data
Performance

Number of sine/cosine periods per revolu-

tion

Measurement step

Typ. integral non-linearity

Differential non-linearity

Reference signal, number

Reference signal, position

U Not safety-related.

Mechanical data

Mechanical design

Shaft diameter

Length of the shaft
Shaft material
Flange material
Housing material
Mass

Startup torque
Operating torque

Permissible shaft loading

Permissible shaft movement, static

Permissible shaft movement, dynamic

Max. angular acceleration
Maximum operating speed
Rotor moment of inertia

Bearing lifetime

Y Relates to encoder with connector outlet.

1,024

0.3 angular seconds for interpolation of the sine/cosine signals with e.g. 12 bit?

Typ. + 45 angular seconds (with slackened stator coupling)

* 7 angular seconds
1

90°, electric, logically gated with sine and cosine

Solid shaft, servo
flange

6 mm

10 mm

Stainless steel
Aluminum

Aluminum die cast
Approx. 0.3 kg ¥

< 0.5 Ncm (at 20 °C)
< 0.3 Ncm (at 20 °C)

80 N (radial)
40 N (axial)

< 500,000 rad/s2
9,000 /min ?
8 gcm?

3.6 x 10”9 revolutions ¥

10 mm

19 mm

Solid shaft, face Blind hollow shaft Through hollow
mount flange shaft

Solid shaft with flat/solid shaft with key

Blind hollow shaft with Through hollow shaft
key seat with key seat

6 mm

8 mm

3/8”

10 mm

12 mm

1/2”

14 mm

15 mm

5/8”

(depending on type)

Zinc die cast

Approx. 0.25 kg ¥
< 0.8 Ncm (at 20 °C)
< 0.6 Ncm (at 20 °C)

+ 0.3 mm (radial)
+ 0.5 mm (axial)

+ 0.05 mm (radial)
+ 0.1 mm (axial)

6,000 /min 2
56 gcm?

2 Take into account self-heating of 3.0 K per 1,000 revolutions/min at the operating temperature measuring point when designing the operating temperature range.

3 At maximum speed and temperature.

8017880/2014-05-17
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DFS60S Pro SAFETY ENCODER

Electrical data

Electrical interface
Connection type

Initialization time

Maximum output frequency

Load resistance

Max. power consumption without load
Reverse polarity protection

Protection class

Contamination rating

Short-circuit protection of the outputs

Solid shaft, servo
flange

45V..32V,SinCos 1.0 VPP(differentiaI
M23 male connector, 12-pin, radial
M23 male connector, 12-pin, axial
M12 male connector, 8-pin, radial
M12 male connector, 8-pin, axial
Cable, 8-wire, universal, 0.5 m
Cable, 8-wire, universal, 1.5 m
Cable, 8-wire, universal, 3 m ¥
Cable, 8-wire, universal, 5 m ¥
Cable, 8-wire, universal, 10 m ¥
(depending on type)

50 ms ?

< 153.6 kHz

21200Q

<0.7W

4

Il (according to DIN EN 61140)

2

v?

Solid shaft, face Blind hollow shaft Through hollow
mount flange shaft
)

M23 male connector, 12-pin, radial
M12 male connector, 8-pin, radial
Cable, 8-wire, universal, 0.5 m ¥
Cable, 8-wire, universal, 1.5 m ¥
Cable, 8-wire, universal, 3 m ¥
Cable, 8-wire, universal, 5 m ¥
Cable, 8-wire, universal, 10 m ¥
(depending on type)

9 The universal cable outlet is positioned so that it is possible to lay it without bends in a radial or axial direction. UL approval not available.

2 After this period valid signals can be read.

3 Short-circuit to another channel or GND permitted for max. 30 sec. In the case of US < 12 V additional short-circuit to US permitted for max. 30 sec.

Safety technology parameters

Safety integrity level
Category

Test rate

Maximum demand rate
Performance level

PFHd: Probability of dangerous failure per
hour

T, (mission time)
Safety-related measuring increment

Safety-related accuracy

SIL2 (IEC 61508), SILCL2 (IEC 62061) ¥
3 (EN ISO 13849)

Not required

Continuous (analog signals)

PLd (EN ISO 13849) ¥

1.7 x10%®2

20 years (EN ISO 13849)
0.09°, quadrature analysis
+0.09°

Y For more detailed information on the exact configuration of your machine/system, please consult your local SICK subsidiary.
2 The stated values apply to a diagnostic degree of coverage of 99%, which must be achieved by the external drive system, and an operating temperature of 95 °C.

8017880/2014-05-17
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SAFETY ENCODER DFS60S Pro

Ambient data

EMC
Enclosure rating
Permissible relative humidity
Operating temperature range
M23 male connector, 12-pin
M12 male connector, 8-pin
Cable, 8-wire
Storage temperature range
Resistance to shocks
Resistance to vibrations
M23 male connector, 12-pin
M12 male connector, 8-pin

Cable, 8-wire

According to EN 61000-6-2, EN 61000-6-3, and IEC 61326-3-1

IP 65 (according to IEC 60529) ¥

90%, condensation not permitted

-30°C...+95°C?
-30°C..+95 °C?
-30°C..+85°C?
-30 °C ... +85 °C, without packaging

100 g, 6 ms (according to EN 60068-2-27) ¥

10 g, 10 Hz ... 1,000 Hz (EN 60068-2-6) 4
30 g, 10 Hz ... 1,000 Hz (EN 60068-2-6)
30 g, 10 Hz ... 1,000 Hz (EN 60068-2-6)

U At least IP 65 when male connector connection has mating connector inserted.
2 Take into account self-heating of 3.0 K per 1,000 revolutions/min at the operating temperature measuring point when designing the operating temperature range.
3 Checked during operation using vector length monitoring.

4 Checked during operation using vector length monitoring. Includes mating connector.

Type code
Solid shaft

Type
S |Solid shaft

chanical design

Face mount fla
Face mount fla
Face mount fla
J |Face mount fla

t—Ir"I-b(D'nUl—‘%

Servo flange, M4 thread, solid shaft @6 x 10 mm with flat
Servo flange, M4 thread, solid shaft @6 x 10 mm with key
Servo flange, M3 thread, solid shaft @6 x 10 mm with flat
Servo flange, M3 thread, solid shaft @6 x 10 mm with key

nge, M4 thread, solid shaft @10 x 19 mm with flat
nge, M4 thread, solid shaft @10 x 19 mm with key
nge, M3 thread, solid shaft @10 x 19 mm with flat
nge, M3 thread, solid shaft @10 x 19 mm with key

Electrical interface
0 |4.5...32V, SIN/COS

nection type

\/

\/

\/

=

M23 male connector, 12-pin, radial
M23 male connector, 12-pin, axial
M12 male connector, 8-pin, radial
M12 male connector, 8-pin, axial
Cable, 8-wire, universal, 0.5 m ¥
Cable, 8-wire, universal, 1.5 m ¥
Cable, 8-wire, universal, 3m ¥
Cable, 8-wire, universal, 5m ¥
Cable, 8-wire, universal, 10 m ¥

Resolution
Periods per revolution

[DIF[s[6]o[s[-[s]

[o]

[ o [1]o[2]4a]

Y The universal cable outlet is positioned so that it is possible to lay it without bends in a radial or axial direction. UL approval not available.

8017880/2014-05-17
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DFS60S Pro SAFETY ENCODER

Hollow shaft

=
@©
')

Blind hollow shaft
T |Through hollow shaft

=

echanical design

Hollow shaft @6 mm with key seat
Hollow shaft @8 mm with key seat
Hollow shaft @3/8” with key seat
Hollow shaft @10 mm with key seat
Hollow shaft @12 mm with key seat
Hollow shaft @1/2" with key seat
Hollow shaft @14 mm with key seat
Hollow shaft @15 mm with key seat
J |Hollow shaft @5/8” with key seat

Electrical interface
0 ]4.5...32V, SIN/COS

Connection type

A |M23 male connector, 12-pin, radial
M12 male connector, 8-pin, radial
Cable, 8-wire, universal, 0.5 m ¥
Cable, 8-wire, universal, 1.5 m ¥
Cable, 8-wire, universal, 3 m ¥
Cable, 8-wire, universal, 5 m ¥
Cable, 8-wire, universal, 10 m ¥

Resolution
Periods per revolution

[D[F[sf6]0o]ls [ Tol [ o Jafol2]4]

9 The universal cable outlet is positioned so that it is possible to lay it without bends in a radial or axial direction. UL approval not available.

Ordering information
Other device versions available here < www.mysick.com/en/DFS60S_Pro

Solid shaft, flat, face mount flange

¢ Shaft diameter: 10 mm
¢ Shaft length: 19 mm
* Shaft mounting: M4 thread

M23 male connector, 12-pin, radial DFS60S-S40A01024 1069518
M12 male connector, 8-pin, radial DFS60S-S40C01024 1069519
Cable, 8-wire, universal, 1.5 m DFS60S-S40K01024 1069520

Solid shaft with key, face mount flange

* Shaft diameter: 10 mm
¢ Shaft length: 19 mm
* Shaft mounting: M4 thread

M23 male connector, 12-pin, radial DFS60S-SEOA01024 1069521
M12 male connector, 8-pin, radial DFS60S-SE0C01024 1067912
Cable, 8-wire, universal, 1.5 m DFS60S-SEOK01024 1067913
10 ENCODER | SICK 8017880/2014-05-17

Subject to change without notice


www.mysick.com/en/DFS60S_Pro
https://www.mysick.com/productfinder/en/?1069518
https://www.mysick.com/productfinder/en/?1069518
https://www.mysick.com/productfinder/en/?1069519
https://www.mysick.com/productfinder/en/?1069519
https://www.mysick.com/productfinder/en/?1069520
https://www.mysick.com/productfinder/en/?1069520
https://www.mysick.com/productfinder/en/?1069521
https://www.mysick.com/productfinder/en/?1069521
https://www.mysick.com/productfinder/en/?1067912
https://www.mysick.com/productfinder/en/?1067912
https://www.mysick.com/productfinder/en/?1067913
https://www.mysick.com/productfinder/en/?1067913

SAFETY ENCODER DFS60S Pro

Solid shaft, flat, servo flange

* Shaft diameter: 6 mm
¢ Shaft length: 10 mm
* Shaft mounting: M4 thread

M23 male connector, 12-pin, radial DFS60S-S10A01024 1069522
M12 male connector, 8-pin, radial DFS60S-S10C01024 1069517
Cable, 8-wire, universal, 1.5 m DFS60S-S10K01024 1069523

Solid shaft with key, servo flange

¢ Shaft diameter: 6 mm
¢ Shaft length: 10 mm
* Shaft mounting: M4 thread

M23 male connector, 12-pin, radial DFS60S-SD0A01024 1067910
M12 male connector, 8-pin, radial DFS60S-SD0C01024 1069524
Cable, 8-wire, universal, 1.5 m DFS60S-SDOK01024 1069525

Blind hollow shaft with key seat

M23 male connector, 12-pin, radial DFS60S-BDOA01024 1069535

10 mm M12 male connector, 8-pin, radial DFS60S-BD0C01024 1067915
Cable, 8-wire, universal, 1.5 m DFS60S-BDOK01024 1069536

M23 male connector, 12-pin, radial DFS60S-BEOA01024 1069537

12 mm M12 male connector, 8-pin, radial DFS60S-BE0C01024 1069538
Cable, 8-wire, universal, 1.5 m DFS60S-BEOK01024 1069539

M23 male connector, 12-pin, radial DFS60S-BGOA01024 1069540

14 mm M12 male connector, 8-pin, radial DFS60S-BGOC01024 1069541
Cable, 8-wire, universal, 1.5 m DFS60S-BGOK01024 1069542

Through hollow shaft with key seat

6 mm M23 male connector, 12-pin, radial DFS60S-TAOA01024 1067914
M23 male connector, 12-pin, radial DFS60S-TDOA01024 1069526

10 mm M12 male connector, 8-pin, radial DFS60S-TDOC01024 1069527
Cable, 8-wire, universal, 1.5 m DFS60S-TDOK01024 1067916

M23 male connector, 12-pin, radial DFS60S-TEOCA01024 1069528

12 mm M12 male connector, 8-pin, radial DFS60S-TEOC01024 1069529
Cable, 8-wire, universal, 1.5 m DFS60S-TEOK01024 1069530

M23 male connector, 12-pin, radial DFS60S-TGOA01024 1069531

14 mm M12 male connector, 8-pin, radial DFS60S-TGOC01024 1069532
Cable, 8-wire, universal, 1.5 m DFS60S-TGOK01024 1069534

8017880/2014-05-17 ENCODER | SICK 11
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DFS60S Pro SAFETY ENCODER

Dimensional drawings (dimensions in mm)
Solid shaft, face mount flange, male connector connection, radial
A 40.1
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Shaft with flat

General tolerances as per DIN ISO 2768-mk

M3 / M4 (3x)
3h9 (6-deep)

Key (0.12)
DIN 6885-A 3x3x6

@ 48 +0.05
(1.89)

l

)
Nig J-—==-
o

@ Measuring point working temperature

(freely selectable, respectively circumferential at
the cover shell, aprro. 3 mm (0.12) away from the flange)

Measuring point vibration
(respectively at the housing face, approx.

3 mm (0.12) away from the cover)
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SAFETY ENCODER DFS60S Pro

Solid shaft, face mount flange, male connector connection, axial

A

M3 / M4 (3x)

57 3h9
(2.24) Key (0.12)
10
00.05[B] kS DIN 6885-A 3x3x6
— 3.5
8 (0.14) -
S 12 X
N q O »
s B gL . o 2
(S g o 2
5 19 +0.3 \\CO SIS
()
-3 73] x 5:1
c = ~T 01 [A J Connector orientation ]
S|
S
o -
3 19103
~| = (0.75)
S| 8 Y
4| e 18 _ 31 @ Measuring point working temperature
8o ©.71) Connector orientation (freely selectable, respectively circumferential at
— || the cover shell, aprro. 3 mm (0.12) away from the flange)
Measuring point vibration
(respectively at the housing face, approx.
Shaft with flat 3 mm (0.12) away from the cover)

General tolerances as per DIN ISO 2768-mk
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DFS60S Pro SAFETY ENCODER

Solid shaft, face mount flange, cable connection

A 43.1 aho
1.70
(—01—3%—) 7o Key 0.12)
20.05 [ B] ' DIN 6885-A 3x3x6 %)
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S Q ©.78) @ Measuring point working temperature
g c% 18 ~ uo? (freely selectable, respectively circumferential at
0.71) - 2 - the cover shell, aprro. 3 mm (0.12) away from the flange)
,,,,, 4 _. X
2:1 Measuring point vibration
(respectively at the housing face, approx.
Shaft with flat 3 mm (0.12) away from the cover)

General tolerances as per DIN ISO 2768-mk
Cable diameter = 5.6 + 0.2 mm; bend radius R = min. 7.5 x diameter cable
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SAFETY ENCODER DFS60S Pro

Solid shaft, servo flange, male connector connection, radial

A 4 +01
(0.16)
@ 60 (2.36)
J[© ©0.05| B
<
7(3 PR
< | =
=g
ol = ~No —
o o nl? 8
. 2e 2
gy 2 8
N = = 3
| o 3l 2 i S F
ols| s & h0:03) ! 3 g
S \ G S
~ I %
o |
s . !
\
— i 7.75 '
H . \
05 "
s |||
10 *01 M12x1 25°42o
(0.39) 43.1
(1.70) 2h9(0.08)
ﬁ 10+0.3 Key
S (0.39) | DIN 6885-A 2x2x6
=
s 3557)‘ 2
S| © 008)
R Y
— [} 10:1
~IQ &l
'S shaft with flat @ T T T «
4 @ Measuring point working temperature
51 (freely selectable, respectively circumferential at

the cover shell, aprro. 3 mm (0.12) away from the flange)

Measuring point vibration
(respectively at the housing face, approx.
3 mm (0.12) away from the cover)

General tolerances as per DIN ISO 2768-mk
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DFS60S Pro SAFETY ENCODER

Solid shaft, servo flange, male connector connection, axial

A 4+01
(0.16)
3
(0.12)
©lv00s[e]
T
. s 12 s
Qo o
NK=} ' ——
dld| & @ Y ! 047) =
29 ) 1
ik e ;
Blo|® e H .
SIS I !
sle i L
A4 H
@ 10 *%1(0.39)
57
(2.24)
21.1
(0.83)
I I -
<
- -1 »
o
t g
W
& 1003
Sl ©039) 2
N 95 008)
©o| ~ (0.37)
[SYNTel
—1 | Y I e
1 . ;
— g 31

Shaft with flat

General tolerances as per DIN ISO 2768-mk

5:1
Connector orientation

31
Connector orientation

@ 60 (2.36)
&
g I
_ = —=|g
—_ o 8
5 ’ AN T =
g /. -af 8
Q \ N =}
I F
~
\ /, g
N . (Y
2540 O| go.1|cC
2h9
Key (0.08)
DIN 6885-A 2x2x6

10:1

@ Measuring point working temperature
(freely selectable, respectively circumferential at
the cover shell, aprro. 3 mm (0.12) away from the flange)

Measuring point vibration

(respectively at the housing face, approx.
3 mm (0.12) away from the cover)
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Solid shaft, servo flange, cable connection

A 401

3

oy

@ 60 (2.36)

(0.12)
[©leoos[s}— ~—{T o1 [A]
|
\
i
:
sl = |
0
N 3 5 @ X i
= % 2| 4 |
%l 2 A 1
BB o g |
sl ® 9 g 10203 ‘
E (0.39) !
g |
1 !
7@ |
1o+0.1
(0.39) 431
(1.70)
g 10403
g S 039
(=]
©| = 95_|
[STRNTe) (0.37)

Shaft with flat

General tolerances as per DIN ISO 2768-mk

Cable diameter = 5.6 + 0.2 mm; bend radius R = min. 7.5 x diameter cable

Mounting suggestion for
small servo clamp
(part number 2029166)

3x[120°7]

2|68 (2.68)

All dimensions in mm (inch)
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@ 42 +0.05 (1.65)

2 2h9
(0.08) Key (0.08)
DIN 6885-A 2x2x6
— A
@
5]
S |
o Ho——
o
X Y
51 10:1

@ Measuring point working temperature
(freely selectable, respectively circumferential at
the cover shell, aprro. 3 mm (0.12) away from the flange)

Measuring point vibration
(respectively at the housing face, approx.
3 mm (0.12) away from the cover)

Mounting suggestion for half-
shell servo clamp
(part number 2029165)

4 x[907

@171 (2.80)

All dimensions in mm (inch)
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Blind hollow shaft, male connector connection

A 45.5 (1.79) 3.2 101
9.4 (0.37) 2.5 (0.10) 47 (1.85) (0.12)
I <
& £ |
= I
s
™ N > 5
o N o
a —_-—-—A H- &N 1D Q
3 i el S N
S
: =
| | |
! wfis 7.75 =
S [ o3
| B
Mounting suggestion : 5"143) @ 63 +0.2 (2.48)
g ‘ ' M12x1 @72 +0.3 (2.83)
S
)
~
5 I
(S} . :<—
_ § | max.8.5(0.33) Key seat
@< T -
8; S g 2h9 (008) 1 min. 7.5 (0.30) 4
0| & Ke | 6 ~
olE y T 0.24) =,
1 DIN 6885-A 2x2x6 = X
] \ S
. 5:1
Sl - B
. .- @ Measuring point working temperature
i min. 15 (0.59) (freely selectable, respectively circumferential at
c-C ‘ - ' the cover shell, aprro. 3 mm (0.12) away from the flange)
2:1 Imax. 40 (157)
|

c Measuri!ﬁg point vibratiop
—— (respectively at the housing face, approx.
3 mm (0.12) away from the cover)

General tolerances as per DIN ISO 2768-mk

XF7 shaft diameter xj7 shaft diameter

6 mm

8 mm

3/8”

10 mm

12 mm Provided by customer
1/2”

14 mm

15 mm

5/8"

8017880/2014-05-17
Subject to change without notice



SAFETY ENCODER DFS60S Pro

Blind hollow shaft, cable connection

A

max. 0.4 at@ 5/ 8" (0.02)

0.8 (0.03)

Mounting suggestion

2 h9 (0.08)

@ XF7

47 (1.85)

Key
DIN 6885-A 2x2x6

45.5 (1.79)
9.4 (0.37)
T
i
! ®| @
I = = Nk
i GIRe gl
Y I i s N|®
| 918 29
Al ? N [STRS]
i Nis
| 1
| 34 25
\ (0.13) (0.10)
: Key seat
‘ C
———
! max. 8.5 (0.33)
I'| min. 7.5 (0.30)
I
Al 6
! =
\ (024) =< @ Measuring point working temperature
! S (freely selectable, respectively circumferential at
T s the cover shell, aprro. 3 mm (0.12) away from the flange)
77717/%7,?77Jd> . . S .
@ Measuring point vibration
min. 15 (0.59) (respectively at the housing face, approx.
3 mm (0.12) away from the cover)

T
L
i
[

max. 40 (1.57)

C

———

General tolerances as per DIN ISO 2768-mk
Cable diameter = 5.6 + 0.2 mm; bend radius R = min. 7.5 x diameter cable

XF7 shaft diameter

8017880/2014-05-17
Subject to change without notice
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8 mm
3/8”
10 mm
12 mm
1/2"
14 mm
15 mm
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Through hollow shaft, male connector connection

43 (1.69)
9.4 (0.37)

2 60 (2.36)

A
__ Mounting suggestion
S
S
B
~
[to)
Q
©
s
sl@ _, 2h9 (008)
x
28 [
] { DIN 6885-A 2x2x6

I
n i
> !
S i
i
E/ ‘N\CAD
!
= b ——.7.75
‘EJ ‘ (0.31)
! M12x1
C
[
. | max. 8.5(0.33)
i min. 7.5 (0.30)
1l 6
[ (0.24) =
‘ >
. [
I F;,;L I
1 )
| | min. 15 (0.59)
!
¢
—

General tolerances as per DIN ISO 2768-mk

XF7 shaft diameter

6 mm
8 mm
3/8”

10 mm
12 mm
1/2"

14 mm
15 mm

5/8”

32 +0.1
47 (1.85) (0.12)
ol|® 1S
« 5 # Q
v

@ 63 £0.2 (2.48)

@72 +0.3 (2.83)

Key seat

X
5:1

@ Measuring point working temperature
(freely selectable, respectively circumferential at
the cover shell, aprro. 3 mm (0.12) away from the flange)

Measuring point vibration
(respectively at the housing face, approx.
3 mm (0.12) away from the cover)

xj7 shaft diameter

Provided by customer
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Through hollow shaft, cable connection

A

0.8 (0.03)
max. 0.4 at @5/ 8" (0.02)

Mounting suggestion

2 h9 (0.08)

Key
DIN 6885-A 2x2x6

43 (1.69)
9.4 (0.37)

B
o ™
8 & )
o 0 = =
o 4 | @
3 < 1k
S 3|
[SYRS]
. T
S N
NIg 20°
payics
‘ Key seat
C
r———
! max. 8.5 (0.33)
T min. 7.5 (0.30) X
‘ Il 6 5:1
! =
\ < @ Measuring point working temperature
! S (freely selectable, respectively circumferential at
B Ff*?i the cover shell, aprro. 3 mm (0.12) away from the flange)
|
X o Measuring point vibration
\ min. 15 (0.59 (respectively at the housing face, approx.
i - 19 (0.59) 3 mm (0.12) away from the cover)
i

General tolerances as per DIN ISO 2768-mk
Cable diameter = 5.6 + 0.2 mm; bend radius R = min. 7.5 x diameter cable

XF7 shaft diameter
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Interface signals
SIN/COS interface signals before differential generation

360° el.

COos+

1

1

1

|

1

: L SIN+ SIN-

2,9Vq----- i i
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1,75V 1 ; z ;
1 1 1 1 1
1 1 1 1 1
2,9V —
| 1z
1 1 1
1 1 1
1 1 1
1,75V 4o - ! !

For clockwise shaft rotation, looking in direction “A” (see dimensional drawing)

+ SIN
_; ?C')VS Analog, differential 0.5V, +20% 25V +10% 45V..32V Sine 0.5V,
- COS

ZZ Digital, differential Low: 1.75 V + 15%, High: 2.90 V £ 15%

SIN/COS interface signals after differential generation

360° el.

COS+ - COS- 5
oV

____.|_.___.
|
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1
|
|
|
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1
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1
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1
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1 1
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1
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oVa-rr--f---- R G s e e e T 1v
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1
ll
1
1

OV 23V

For clockwise shaft rotation, looking in direction “A” (see dimensional drawing)
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PIN and wire allocation

View of the M23 male con- View of the M12 male con-
nector plug-in face nector plug-in face
5 8
6 4
7 3
1 2
PIN PIN Wire colors Signal Explanation
M12 male connector, M23 male connector, Cable connection
8-pin 12-pin
1 6 Brown COS - Signal
2 5 White COS + Signal
3 1 Black SIN - Signal
4 8 Pink SIN + Signal
Signal (do not use for safe-
9 4 heley Z ty-related operating modes)
: Signal (do not use for safe-
e = Rt z ty-related operating modes)
7 10 Blue GND Ground connection
8 12 Red Us Supply voltagg (volt-free to
housing)
- 9 - N. C. Not connected
- 2 - N. C. Not connected
- 11 - N. C. Not connected
- 7 - N. C. Not connected
Shield connected with
Shielding Shielding Shielding Shielding encoder housing

Connected to ground on
control side

Cable information

Permissible length of cable at maximum output frequency depending on supply voltage:

Connection type +US Max. length of cable*
M12 45V..5.0V 50 m
5.0V..7.0V 100 m
M23 7.0V..30V 150 m
45V..5.0V 50 m - (4 x length of encoder cable)
Cable outlet 5.0V..7.0V 100 m - (4 x length of encoder cable)
7.0V..30V 150 m - (4 x length of encoder cable)

U Data cable 4 x 2 x 0.25 mm2+ 2 x 0.5 mm2 + 1 x 0.14 mm? with shielding (for US, GND 2 x 0.5 mm?2), part. no. 6027530

8017880/2014-05-17
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Accessories

The accessories are part of the safety-related function chain and must be assessed and validated accordingly by the user. This is not an integral

part of the safety assessment carried out by SICK STEGMANN.

Flanges
Flange plate
Figure Brief description
- | Stator coupling, one-sided, 179 mm long with slot
L
¥ 3\ Flange adapter, adaptation of face mount flange with 36 mm centering collar to 50 mm
i o servo flange, aluminum, including 3 flat head screws M4 x 10
Flange adapter, adaptation of face mount flange with 36 mm centering collar to 60 mm
square mounting plate, aluminum, including 3 flat head screws M4 x 10
Ll |
Flange adapter, adaptation of face mount flange with 36 mm centering collar to 58 mm
L i' square mounting plate with shock absorbers, aluminum
i Flange adapter, adaptation of face mount flange with 36 mm centering collar to 63 mm
2 square mounting plate, aluminum, including 3 flat head screws M4 x 10
\ Flange adapter, adaptation of face mount flange with 36 mm centering collar to 200 mm
)
WS 4] servo flange with 60 mm centering collar, aluminum

Type

On request

BEF-FA-036-050

BEF-FA-036-060REC

BEF-FA-036-060RSA

BEF-FA-036-063REC

BEF-FA-036-100

Part no.

On request ¥

2029160

2029162

2029163

2034225

2029161

Y For more detailed information, please consult your local SICK subsidiary. The stator coupling is mounted ex works. The customer is not permitted to replace the stator

coupling

Other mounting accessories

Servo clamps

Figure Brief description
) Half-shell servo clamps (set of 2) for servo flanges with a 50 mm centering collar, not
'Q_ J including mounting hardware

..)Y ﬁ . Servo clamps, large, for servo flanges (clamping claws, mounting eccentrics), (set of 3),
* &) '@)'.» not including mounting hardware

Miscellaneous

Figure Brief description

1 M4x16 cylinder head screw and 1 2x2x6 feather key acc. to DIN 6885

Type

BEF-WG-SFO50

BEF-WK-SF

Type
BE F-MK-SEO1

Part no.

2029165

2029166

Part no.

2073617
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Shaft adaptation
Shaft couplings

Figure Brief description Type Part no.

Bellows coupling, shaft diameter 6 mm / 6 mm, maximum shaft offset:

radial +/- 0.25 mm, axial +/- 0.4 mm, angular +/- 4°; max. speed 10,000 rpm,
-30 ° to +120 ° Celsius, max. torque 80 Ncm; material: stainless steel bellows,
aluminum clamping hubs, for use with key

. Bellows coupling, shaft diameter 6 mm / 10 mm, maximum shaft offset:
y radial +/- 0.25 mm, axial +/- 0.4 mm, angular +/- 4°; max. speed 10,000 rpm,
m -30 ° to +120 ° Celsius, max. torque 80 Ncm; material: stainless steel bellows, AP OE AHEETE
aluminum clamping hubs, for use with key
Bellows coupling, shaft diameter 10 mm / 10 mm, maximum shaft offset:
radial +/- 0.25 mm, axial +/- 0.4 mm, angular +/- 4°; max. speed 10,000 rpm,

KUP-0606-BP 2075379

-30 ° to +120 ° Celsius, max. torque 80 Ncm; material: stainless steel bellows, AL Ol A ST
aluminum clamping hubs, for use with key

Bellows coupling, shaft diameter 6 mm / 6 mm, maximum shaft offset:

radial +/- 0.25 mm, axial +/- 0.4 mm, angular +/- 4°; max. speed 10,000 rpm, KUP-0606-BS 2075378

-30 ° to +120 ° Celsius, max. torque 80 Ncm; material: stainless steel bellows,
2 setscrews used in each case for fixing

Bellows coupling, shaft diameter 6 mm / 10 mm, bellows coupling,

shaft diameter 6 mm / 6 mm, maximum shaft offset: radial +/- 0.25 mm,

axial +/- 0.4 mm, angular +/- 4°; max. speed 10,000 rpm, -30 ° to +120 ° Celsius, KUP-0610-BS 2075377
max. torque 80 Ncm; material: stainless steel bellows,

2 setscrews used in each case for fixing

Bellows coupling, shaft diameter 10 mm / 10 mm, maximum shaft offset:
radial +/- 0.25 mm, axial +/- 0.4 mm, angular +/- 4°; max. speed 10,000 rpm,

-30 ° to +120 ° Celsius, max. torque 80 Ncm; material: stainless steel bellows, U e 2SS
2 setscrews used in each case for fixing
Plug connectors and cables
Connecting cables with female connector
Figure Brief description Length Type Part no.
of cable
2m DOL-1208-G02MAC1 6032866
\ Head A: female connector, M12, 8-pin, straight 5m DOL-1208-GO5MAC1 6032867
-.*'_ . Head B: cable
L Cable: suitable for drag chain, PUR, shielded 10m DOL-1208-G10MAC1 6032868
20 m DOL-1208-G20MAC1 6032869
2m DOL-2312-GO2MLA3 2030682
7m DOL-2312-GO7MLA3 2030685
Head A: female connector, M23, 12-pin, straight L i Ol cals Sl deciege
-ﬂ}., Head B: cable 15m DOL-2312-G15MLA3 2030692
Cable: incremental, PUR, shielded 20m DOL-2312-G20MLA3 2030695
25m DOL-2312-G25MLA3 2030699
30m DOL-2312-G30MLA3 2030702
1.5m DOL-2312-G1M5MA3 2029212
3m DOL-2312-GO3MMA3 2029213
Head A: female connector, M23, 12-pin, straight 5m DOL-2312-GO5MMA3 2029214
"}\_ Head B: cable
Cable: incremental, suitable for drag chain, PUR, shielded 10m DOL-2312-G10MMA3 2029215

20m DOL-2312-G20MMA3 2029216
30m DOL-2312-G30MMA3 2029217
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Female connectors (ready to assemble)

Figure

%

Brief description

Head A: female connector, M12, 8-pin, straight, A-coded, incremental, SSI,
shielded, for cable diameter 4 mm ... 8 mm

Head B: -

Operating temperature: -40 °C ... +85 °C

Head A: female connector, M23, 12-pin, straight, shielded, for cable diameter
5.5 mm ... 10.5 mm

Head B: -

Operating temperature: -40 °C ... +125 °C

Cables (ready to assemble)

Figure

~~

"~

=
s
<~
\\m\

Brief description

Head A: cable

Head B: cable

Cable: SSI, suitable for drag chain, PUR, halogen-free,

shielded, 4 x 2 x 0.15 mm?2, @ 5.6 mm

Head A: cable

Head B: cable

Cable: SSI, PUR, shielded, 4 x 2 x 0.25 mm2 + 2 x 0.5 mm2 + 1 x 0.14 mm2,
@ 7.5 mm

Head A: cable

Head B: cable

Cable: SSI, suitable for drag chain, PUR, halogen-free, shielded,
4x2x0.25mm2+2x0.5mm2+2x0.14 mm2, @ 7.8 mm

Head A: cable

Head B: cable

Cable: suitable for drag chain, PUR, halogen-free, shielded, resistant to UV and
saltwater, 4 x 2x0.25 mm2 + 2 x 0.5 mm2 + 2 x 0.14 mm2, @ 7.8 mm

Male connector (ready to assemble)

( _’“
(@

Brief description

Head A: male connector, M12, 8-pin, straight, A-coded, incremental, shielded,
for cable diameter 4 mm ... 8 mm

Head B: -

Operating temperature: -40 °C ... +85 °C

Head A: male connector, M23, 12-pin, straight, for cable diameter 5.5 mm ... 10.5 mm

Head B: -
Operating temperature: -40 °C ... +125 °C

Suitable control solutions from SICK

Safety controllers

Figure

2

L

‘r"‘ | L o BEUE u |

Type

FX3-CPUOO0000

FX3-CPU130002

FX3-CPU230002

FX3-CPU320002

Type

DOS-1208-GAO1

D0S-2312-G02

Type

LTG-2308-MWENC

LTG-2411-MW

LTG-2512-MW

LTG-2612-MW

Type

STE-1208-GAO1

STE-2312-GO1

Part no.

6045001

2077057

Part no.

6027529

6027530

6027531

6028516

Part no.

6044892

2077273

Part no.

1043783

1043784

1058999

1059305
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' FX3-CPU130002

Motion control module

' FX3-MOC000000

1/0 modules

e FX3-XTI084002
t FX3-XTDIS80002
' FX3-XTDS84002

Modules and gateways

Connection modules

E Facility for connecting two encoders. Connection to Drive Monitor FX3-MOC:
=

female connector, D-Sub HD, 15-pin. | GEERCIE GEmnEaT 28
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DFS60S Pro SAFETY ENCODER
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Plug connectors and cables
Connecting cables with female connector
Figure Brief description Type

Head A: female connector, Micro D-Sub, 15-pin, straight
Head B: cable

Cable: shielded, 2 m

For direct encoder connection

Connecting cable

Accessories for safety controllers

Connection cables with female and male connector

Brief description Type

Head A: female connector, Micro D-Sub, 15-pin, straight

Head B: male connector, D-Sub-HD, 15-pin, straight

Cable: shielded, 2 m Connection cable
For connecting the Drive Monitor FX3-MOC with a motor feedback splitter box or a dual encoder connec-

tor box

Head A: male connector, D-Sub-HD, 15-pin, straight

Head B: female connector, Micro D-Sub, 15-pin, straight

Cable: shielded, 10 m Connection cable
For connecting the Drive Monitor FX3-MOC with a motor feedback splitter box or a dual encoder connec-

tor box

Connection cables with male and male connector

Brief description Type

Head A: male connector, D-Sub-HD, 15-pin, straight
Head B: male connector, D-Sub, 9-pin, straight
Cable: shielded, 10 m

For connecting two motor feedback splitter boxes

Connection cable

Part no.

1044072

1044073

1044074

1051432

1044075

1044076

1044077

1061778

Part no.

2067893

Part no.

2067798

2067799

Part no.

2067801
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SAFETY ENCODER DFS60S Pro

Brief description Type Part no.
Head A: male connector, D-Sub-HD, 15-pin, straight
Head B: male connector, D-Sub, 9-pin, straight Connection cable 2067800
Cable: shielded, 2 m

For connecting two motor feedback splitter boxes

Dimensional drawings for accessories (dimensions in mm)
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Connecting cables with female connector
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Female connectors (ready to assemble)

DOS-1208-GAO1
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cable diameter
4 (.16) to 8 (.31)
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Male connector (ready to assemble)
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Shaft adaptation
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KUP-xxxx-BS
Grub screws
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di d2 Part number Type designation
10 mm 10 mm 2075376 KUP-1010-BS
06 mm 10 mm 2075377 KUP-0610-BS
06 mm 06 mm 2075378 KUP-0606-BS
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SERVICE

REGISTER AT WWW.SICK.COM NOW TO ENJOY

ALL OF THESE BENEFITS

Select products, accessories, documentation,
and software quickly and easily.

El Create, save, and share personalized wish lists.

m View the net price and delivery date for every product.

El Request a quotation, place your order, and track your delivery.

Display an overview of all quotations and orders.

Direct ordering: even large and complex orders can be placed
quickly.

View the status of quotations and orders at any time. Receive
e-mail notifications when the status changes.

El Previous orders can be reused easily.
El Easy to export quotations and orders in the right format for
your systems.

SEEING, DETECTING, UNDERSTANDING:

HARNESSING SCANNERS AND VISION TECHNOLOGY FOR INDUSTRY

SERVICES FOR MACHINES AND SYSTEMS:

SICK LifeTime Services

The sophisticated and versatile LifeTime Services perfectly complement SICK's comprehensive product range. Services range from

product-independent consulting to traditional product services.
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Consulting and design
Safe and professional

Product and system support
Reliable, fast, and on-site

Verification and optimization
Safe and regularly inspected

Upgrade and retrofits
Simple, safe, and economical

Training and education
Practical, focused, and professional

ENCODER | SICK
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SICK AT A GLANCE

SICK is a leading manufacturer of intelligent sensors and sensor solutions for industrial applications. With al-
most 7,000 employees and over 50 subsidiaries and equity investments as well as numerous representative
offices worldwide, we are always close to our customers. A unique range of products and services creates
the perfect basis for controlling processes securely and efficiently, protecting individuals from accidents and
preventing damage to the environment.

We have extensive experience in various industries and understand their processes and requirements. With
intelligent sensors, we can deliver exactly what our customers need. In application centers in Europe, Asia
and North America, system solutions are tested and optimized in accordance with customer specifications.
All this makes us a reliable supplier and development partner.

Comprehensive services round out our offering: SICK LifeTime Services provide support throughout the
machine life cycle and ensure safety and productivity.
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For us, that is “Sensor Intelligence.”

Worldwide presence:

Australia, Austria, Belgium, Brazil, Canada, Chile, China, Czech Republic, Denmark, Finland, France,
Germany, Great Britain, Hungary, India, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand,
Norway, Poland, Romania, Russia, Singapore, Slovakia, Slovenia, South Africa, South Korea, Spain,

Sweden, Switzerland, Taiwan, Thailand, Turkey, United Arab Emirates, USA, Vietnam.

Detailed addresses and additional representatives

SICK

SICKAG | Waldkirch | Germany | www.sick.com Sensor Intelligence.



