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1. Introduction

1.1 Purpose and use of this manual

Before starting the operation of Temposonics® position sensors,
read this documentation thoroughly and follow the safety
information. Keep this manual for future reference!

The content of this technical documentation and of its appendix
is intended to provide information on mounting, installation and
commissioning by qualified automation personnel ' or instructed
service technicians who are familiar with the project planning and
dealing with Temposonics® sensors.

1.2 Used symbols and warnings

Warnings are intended for your personal safety and for avoidance

of damage to the described product or connected devices. In this
documentation, safety information and warnings to avoid danger
that might affect the life and health of operating or service personnel
or cause material damage are highlighted by the pictogram defined
below.

Symbol Meaning

NOTICE This symbol is used to point to situations
that may lead to material damage, but not

to personal injury.

2. Safety instructions
2.1 Intended use

This product may be used only for the applications defined under item
1 and only in conjunction with the third-party devices and components
recommended or approved by MTS Sensors. As a prerequsite of
proper and safe operation the product requires correct transport,
storage, mounting and commissioning and must be operated with
utmost care.

1.The sensor systems of all Temposonics® series are intended
exclusively for measurement tasks encountered in industrial,
commercial and laboratory applications. The sensors are
considered as system accessories and must be connected
to suitable evaluation electronics, e.g. a PLC, IPC, indicator
or other electronic control unit.

1/ The term "qualified technical personnel" characterizes persons who

are familiar with the safety concepts of automation technology applicable

to the particular project and

are competent in the field of electromagnetic compatibility (EMC) or

have received adequate training for commissioning and service operations or

and are familiar with the operation of the device and know the information required
for correct operation provided in the product documentation
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2.2 Foreseeahle misuse

Foreseeable misuse Consequence

The sensor will not work
properly or can be damaged
No signal output —

the sensor can be damaged
Signal output is wrong /

no signal output /

the sensor will be damaged

Wrong sensor connection

Operate the sensor out of the
operating temperature range

Power supply is out of the
defined range

Position measurement is
influenced by an external
magnetic field

Signal output is wrong

Short circuit — the sensor can
be destroyed / sensor does not
respond

Cables are damaged

Spacers are missing /
installed in a wrong order

Wrong connection

of ground / shield

Use of a magnet that is not
specified by MTS Sensors

Do not alter the sensor afterwards.
=> The sensor might be damaged.

Error in position measurement

Signal output is disturbed —
the electronics can be damaged

Error in position measurement
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2.3 Installation, commissioning and operation

The position sensors must be used only in technically safe conditions.
To maintain this condition and to ensure safe operation, installation,
connection and service, work may be performed only by qualified
technical personnel.

If danger of injury to persons or of damage to operating equipment

is caused by sensor failure or malfunction, additional safety measures
such as plausibility checks, limit switches, EMERGENCY STOP
systems, protective devices etc. are required. In the event of trouble,
shut down the sensor and protect it against accidental operation.

Safety instructions for commissioning
To maintain the sensor's operability, it is mandatory to follow
the instructions given below.
1. Protect the sensor against mechanical damage during
installation and operation.
2.Do not open or dismantle the sensor.
3. Connect the sensor very carefully and pay attention to the
polarity of connections and power supply.
4.Use only approved power supplies.
5.Ensure the sensor is operating within the defined limits for supply
voltage, environmental conditions, etc.
6. Check the function of the sensor regularly and provide
documentation of the checks.
7.Before applying power, ensure that nobody’s safety
is jeopardized by starting machines.

2.4 Safety instructions for use in explosion-hazardous areas

The sensor is not suitable for operation in explosion-hazardous areas.

2/ See also applicable MTS Sensors terms of sales and delivery on:
Www.mtssensors.com
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2.5 Warranty

MTS Sensors grants a warranty period for the Temposonics®
position sensors and supplied accessories relating to material
defects and faults that occur despite correct use in accordance with
the intended application2. The MTS Sensors obligation is limited to
repair or replacement of any defective part of the unit. No warranty
can be provided for defects that are due to improper use or above
average stress of the product, as well as for wear parts. Under no
circumstances will MTS Sensors accept liability in the event of offense
against the warranty rules, no matter if these have been assured or
expected, even in case of fault or negligence of the company.

MTS Sensors explicitly excludes any further warranties. Neither
the company’s representatives, agents, dealers nor employees are
authorized to increase or change the scope of warranty.

2.6 Return

For diagnostic purposes, the sensor can be returned to MTS Sensors
or a repair facility explicitly authorized by MTS Sensors. Any shipment
cost is the responsibility of the sender 2. For a corresponding form,
see chapter "12. Appendix I" on page 48.

When returning sensors, place protective caps on male and female
connectors of the sensor. For pigtail cables, place the cable ends in
a static shielding bag for electrostatic discharge (ESD) protection.
Fill the outer packaging around the sensor completely to prevent
damage during transport.
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3. ldentification

3.1 Order code of Temposonics® RP5

4 5 6 7 8 9 10 112 14 15 16

miels) ] [ [T T 1T [ 1] [ofsls] [1] [[al T
BN I 0O B K BN 11 e

| a[sensormodget [ f|Comectiontye
[R|[P] 5 |Profile | D] 5[ 8 |2xM12 female connectors (5 pin),

1 xM12 male connector (4 pin)

IE' Magnet slider backlash free (part no. 253 421), n_

suitable for internal linearization |I| Standard
Block magnet L (part no. 403 448)
U-magnet OD33 (part no. 251 416-2),

suitable for internal linearization IE"I"EIII PROFINET RT & IRT, position and velocity,
Magnet slider longer ball-jointed arm (part no. 252 183), encoder profile (1 position)
suitable for internal linearization IE"I"EIZI PROFINET RT & IRT, position and velocity,

@ No position magnet MTS profile (1...30 position(s))
Magnet slider joint at top (part no. 252 182), [u ][4 1] 1]PROFINET RT & IRT, position and velocity,
suitable for internal linearization encoder profile, internal linearization (1 position)
Magnet slider joint at front (part no. 252 184), (U [ 4 1] 2|PROFINET RT & IRT, position and velocity,

suitable for internal linearization MTS profile, internal linearization (1...30 position(s))

n Mechanical options NOTICE

| A| standard « Select the MTS profile (U402 or U412) in [ “Output” for multi-
position measurement.
¢ For the RP5, the magnet selected in “ “Design” is included in

n PYT—— the scope of delivery. Specify the number of magnets for your
roke leng application. For multi-position measurements with more than 1

|I| Fluorelastomer seals for the sensor electronics housing

| X ” X ” X ” X ” M | 0025...6350 mm magnet, order the other magnets separately.
Standard stroke length (mm) Ordering steps * The number of magnets is limited by the stroke length.
25 500 mm T The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).
500...2500 mm 50 mm ¢ Use magnets of the same type for multi-position measurement,
2500...5000 mm 100 mm e.g. 2 x U-magnet (part no. 251416-2).
5000...6350 mm 250 mm * |f the option for internal linearization (U411, U412) in “ “Output”
| X ” X ” X ” X ” U | 001.0...250.0in is chosen, select a suitable magnet.
Standard stroke length (in.) Ordering steps
1... 20in. 1.01in.
20...100 in. 2.0in.
100...200 in. 4.01in.
200...250 in. 10.0in.

Non-standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments.

n Number of magnets

| x| x| 01...30 position(s) (1...30 magnet(s))
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3.2 Order code of Temposonics® RH5

4 5 6 8 9 10

15 16 17 18 19 20

1 12

] [] (] CTTTT]

13 14
| o)s]

8 |

(1] [ufa] | |

o fsemsormotel |
|R|[H] 5 |Rod

Base unit (only for replacement)

| J | Threaded flange M22x1.5-6g (rod @ 12.7 mm),
stroke length: 25...5900 mm (1...232 in.)

| M| Threaded flange M18x1.5-6g (standard)
| § | Threaded flange %"-16 UNF-3A (standard)
Threaded flange %-16 UNF-3A (with raised-face)

n Mechanical options
m Standard

Bushing on rod end (only for design »M«, »S« & »T«)
@ Thread M4 at rod end (only for design »M«, »S« & »T«)
m Fluorelastomer seals for the sensor electronics housing

| d |Stokelengt |
(x| x| x] x][m] 0025...7620 mm

Standard stroke length (mm) Ordering steps

25... 500 mm 5mm
500... 750 mm 10 mm
750...1000 mm 25 mm

1000...2500 mm 50 mm
2500...5000 mm 100 mm
5000...7620 mm 250 mm

@EE@@ 001.0...300.0 in.

Standard stroke length (in.) Ordering steps

1... 20in. 0.2in.
20... 30in. 0.4 in.
30... 40in. 1.01n.
40...100 in. 2.0in.
100...200 in. 4.0in.
200...300 in. 10.0 in.

Non-standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments.

H Number of magnets

| x| X 01...30 position(s) (1...30 magnet(s))
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e
@E 2 xM12 female connectors (5 pin),

1 xM12 male connector (4 pin)

g lsysem
|I| Standard

-
mmmm PROFINET RT & IRT, position and velocity,

encoder profile (1 position)

mmm@ PROFINET RT & IRT, position and velocity,

MTS profile (1...30 position(s))

mmmm PROFINET RT & IRT, position and velocity,

encoder profile, internal linearization (1 position)

mmm@ PROFINET RT & IRT, position and velocity,

MTS profile, internal linearization (1...30 position(s))

NOTICE

* Select the MTS profile (U402 or U412) in [[[}l “Output” for multi-
position measurement.

Specify the number of magnets for your application and order the
magnets separately.

The number of magnets is limited by the stroke length.

The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

Use magnets of the same type for multi-position measurement,
e.g. 2 x U-magnet (part no. 251416-2).

If the option for internal linearization (U411, U412) in [} “Output”
is chosen, select a suitable magnet.




3.3 Nameplate

RP5SA0200M01D581U402
MAC address MAC: 00-03-CA-00-58-F6
Serial number — S/N: 18020203

Date of Production— 12JAN2018

C€ H
: B“US

Order code

Fig. 1: Example of nameplate of a R-Series V' RP5 sensor with PROFINET output

3.4 Approvals

CE€ certified
EAC certified
Pl certified
UL certified

3.5 Scope of delivery

RP5 (profile sensor):
* Sensor
* Position magnet (not valid for RP5 with design »0«)
* 2 mounting clamps up to 1250 mm (50 in.) stroke length +
1 mounting clamp for each 500 mm (20 in.) additional stroke length

RH5 (rod sensor):
* RH5-B: Base unit, 3 socket screws M4
e RH5-J/M/S/T: Sensor, 0-ring
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4. Product description and commissioning
4.1 Functionality and system design

Product designation
* Position sensor Temposonics® R-Series V

Sensor model
« Temposonics® R-Series V RP5 (profile sensor)
 Temposonics® R-Series V RH5 (rod sensor)

Stroke length
» Temposonics® R-Series V RP5: 25...6350 mm (1...250 in.)
» Temposonics® R-Series V RH5: 25...7620 mm (1...300 in.)

Output signal
* PROFINET RT & IRT

Application

The Temposonics® position sensors are used for measurement and
conversion of the length (position) variable in the fields of automated
systems and mechanical engineering.

Principle of operation and system construction

The absolute, linear position sensors provided by MTS Sensors

rely on the company’s proprietary Temposonics® magnetostrictive
technology, which can determine position with a high level of precision
and robustness. Each Temposonics® position sensor consists of a
ferromagnetic waveguide, a position magnet, a strain pulse converter
and supporting electronics. The magnet, connected to the object in
motion in the application, generates a magnetic field at its location on
the waveguide. A short current pulse is applied to the waveguide.
This creates a momentary radial magnetic field and torsional strain
on the waveguide. The momentary interaction of the magnetic

fields releases a torsional strain pulse that propagates the length

of the waveguide. When the ultrasonic wave reaches the end of the
waveguide it is converted into an electrical signal. Since the speed

of the ultrasonic wave in the waveguide is precisely known, the time
required to receive the return signal can be converted into a linear
position measurement with both high accuracy and repeatability.

181

Position magnet (magnetic field)

Sensing element (waveguide)

Torsional strain pulse converter

Measurement cycle

Current pulse generates magnetic field

Interaction with position magnet field
generates torsional strain pulse

Torsional strain pulse propagates

Strain pulse detected by converter

©o00o o0 e

Time-of-flight converted into position

Fig. 2: Time-based magnetostrictive position sensing principle

Modular mechanical and electronic construction

» The sensor rod or profile protects the inner sensor element.

» The sensor electronics housing, a rugged aluminum construction,
contains the complete electronic interface with active signal
conditioning. Double shielding ensures high safety of operation and
optimum EMC (Electromagnetic Compatibility).

The external position magnet is a permanent magnet. Mounted on
the mobile machine part, it travels along the sensor rod or profile
and triggers the measurement through the sensor rod wall.

The sensor can be connected directly to a control system.

Its electronics generates a strictly position-proportional signal
output between start and end position.
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4.2 Styles and installation of Temposonics® RP5

RP5-M-A/-V, example: Connection type D58 (connector output)

5
Sensor electronics (0.2)
housing Null zone Stroke length Dead zone
48 (1.89) 17 58 28 25...6350 66/71*
(0.67) (2.28) (1.1) (1...250) (2.6/2.8%)
o I = N lEL =
N = | T g - I
it = — | | I
353 356(14) [ T | O *-Adjustable mounting clamp ",
. ) .
(@0.21) 50 (1.97) g (0.57)
68 (2.68) ~ * Stroke length > 5000 mm (196.9 in.)

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 3: Temposonics® RP5 with U-magnet

Installation of RP5 Alternative:
The position sensor can be installed in any position. Normally, If only limited space is available, the profile sensor can be mounted
the sensor is firmly installed and the position magnet is fastened also via the T-rail in the profile bottom using an T-slot nut M5

to the mobile machine part. Thus it can travel along the sensor profile. (part no. 401 602) or a sliding block (Fig. 5).
The sensor is fitted on a flat machine surface using the mounting
clamps (Fig. 4). A length-dependent number of these clamps are
delivered with the sensor and must be distributed over the profile
at regular distances. For fastening use M5x20 screws to DIN 6912
that should be tightened with a fastening torque of 5 Nm.

% Fig. 5: T-slot nut M5 (part no. 401 602)

Fastening torque: 5 Nm

95 [ 7
Losny 1 } : : -
LE 50 Bore 05.3 146 Take care to mount the sensor in an axially parallel position to
(1.97) (@0.21) (0.57) avoid damage to magnet and sensor.

Fig. 4: Mounting clamps (part no. 400 802) with cylinder screw M5x20

Controlling design dimensions are in millimeters and measurements in ( ) are in inches
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4.3 Styles and installation of Temposonics® RH5

RH5-M/S-A/-V — RH5 with threaded flange M18x1.5-6g or 34"-16 UNF-3A, connection type D58 (connector output)

Sensor electronics housing Null zone Stroke length Dead zone
17 68 51 ‘ 25...7620 63.5/66*
(0.67) (2.68) (2.01) (1...300) (2.5/2.6%)

s
ﬂElj |

b 25 Threaded flange »M<«: M18x1.5-6¢
0.98) Threaded flange »S«: %'-16 UNF-3A

* Stroke length > 5000 mm (196.9 in.)

©10+0.13
(00.39 £0.01)

Threaded flange | a ]
»Me A/F 46 53 (2.09)
»S« A/F 44.5 (1.75) [51.3 (2.02)

Sensor electronics housing Null zone Stroke length Dead zone
‘ 65.5 51 ‘ 25...7620 63.5/66*
(0.67) (2.58) )5 (2.01) (1...300) (2.5/2.6%)
= 01) A
® 3
] | P=1 ?I
T1 I
"_E'j 11 MY g
| =
- 25 NS Threaded flange »T<: 34'-16 UNF-3A
a2
(0.98) * Stroke length > 5000 mm (196.9 in.)

Mechanical option »B«: Bushing on rod end for threaded flange Mechanical option »M«: Thread M4 at rod end for threaded flange
M18x1.5-6g or 34"-16 UNF-3A M18x1.5-6g or %4"-16 UNF-3A
Dead zone
70/72.5* Thread M4
Dead zone (2.76/2.85%) —
63.5/66* 8 ®5
(2.5/2.6%) (031) _ . ST
52 1 _—d [2g
f IBIEE "e
210 } 3 2 15 S
(@ 0.39) (0.12)  (0.87) (0.59) 35 £
* Stroke length > 5000 mm (196.9 in.) (0_.14) (0.24)
* Stroke length > 5000 mm (196.9 in.)

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 6: Temposonics® RH5 with ring magnet, part 1
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RH5-J-A/-V — RH5 with threaded flange M22x1.5-6g and @ 12.7 mm rod, connection type D58 (connector output)

Sensor electronics housing Null zone Stroke length Dead zone
17 68 51 ‘ 25...5900 73.6
(0.67) (2.68) (2.01) (1...232) (2.9)
el
o
H iBE
T ™~ 0
No
(& =
25 Threaded flange »J«: M22x1.5-69
. (0.98)
RH5-B-A/-V — RH5 hase unit (only for replacement), connection type D58 (connector output)
Sensor electronics
housing Null zone Stroke length Dead zone
17 58 61 25...7620 52/54/57**
(0.67) (2.28) (2.4) (1...300) (2.05/2.13/2.24)**

** Stroke length 25...1575 (1...62): 52 (2.05) dead zone

A\
Stroke length 1576...5000 (62.05...196.9): 54 (2.13) dead zone
Stroke length 5001...7620 (196.9...300): 57 (2.24) dead zone

Controlling design dimensions are in millimeters and measurements in ( ) are in inches

Fig. 7: Temposonics® RH5 with ring magnet, part 2
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Installation of RH5 with threaded flange
Fix the sensor rod via threaded flange M18x1.5-6g, M22x1.5-6g or
%4"-16 UNF-3A.

In the case of threaded flange M18x1.5-6g or M22x1.5-6g, provide
a screw hole based on IS0 6149-1 (Fig. 11). See ISO 6149-1 for further
information.

Anzugsmoment:
RH5-M: 65 Nm
RH5-S: 50 Nm
RH5-T: 55 Nm
RH5-J: 125 Nm

Fig. 8: Mounting example of threaded flange

Installation in a fluid cylinder

The rod-style version has been developed for direct stroke

measurement in a fluid cylinder. Mount the sensor via threaded flange

or a hex nut.

» Mounted on the face of the piston, the position magnet travels
over the rod without touching it and indicates the exact position
through the rod wall — independent of the hydraulic fluid.

» The pressure resistant sensor rod is installed into a bore in the
piston rod.

* The base unit is mounted by means of three screws. It is the only
part that needs to be replaced if servicing is required, i.e. the
hydraulic circuit remains closed. For more information see chapter
"4.6 Replacement of sensor" on page 16.

In the event of servicing, the sensor rod
with flange remains in the cylinder

\ Position magnet

Base unit
The sensor electronics housing

with sensing element can be replaced
Fig. 9: Sensor in cylinder

Hydraulics sealing
There are two ways to seal the flange contact surface (Fig. 10):
1. A sealing by using an O-ring (e.g. 22.4 x 2.65 mm (0.88 x 0.1 in.),
25.07 x 2.62 mm (0.99 x 0.1 in.)) in a cylinder bottom groove.
2. A sealing by using an O-ring in the undercut.
For threaded flange (34'-16 UNF-3A):
0-ring 16.4 x 2.2 mm (0.65 x 0.09 in.) (part no. 560 315)
For threaded flange (M18x1.5-6g):
0-ring 15.3 x 2.2 mm (0.60 x 0.09 in.) (part no. 401 133)
For threaded flange (M22x1.5-69):
0-ring 19.2 x 2.2 mm (0.76 x 0.09 in.) (part no. 561 337)

1) 24a) 2.b)

Raised-
face

Sealing via O-ring
in cylinder end cap groove

Sealing via O-ring
in the flange undercut

Sealing via 0-ring
in the flange undercut

Fig. 10: Possibilities of sealing for threaded flange with flat face 1. + 2.a. (RH5-J/-M/-S)
and with raised-face 2.b. (RH5-T)

* Note the fastening torque:
RH5-M/S: 65 Nm

RH5-S: 50 Nm
RH5-T: 55 Nm
RH5-J: 125 Nm

 Seat the flange contact surface completely on the cylinder
mounting surface.
» The cylinder manufacturer determines the pressure-resistant
gasket (copper gasket, O-ring, etc.).
* The position magnet should not grind on the sensor rod.
* The piston rod drilling
(RH5-M/S/T-A/MN with rod @ 10 mm: > @ 13 mm (> @ 0.51 in.);
RH5-M/S/T-B with rod @ 10 mm: >@ 16 mm (> @ 0.63 in.);
RH5-J-A/V with rod @ 12.7 mm: >@ 16 mm (> @ 0.63in.))
depends on the pressure and piston speed.
» Adhere to the information relating to operating pressure.
* Protect the sensor rod against wear.

Notice for metric threaded flanges

Thread d, d, d, d, L, L, L L Z
(d,xP) +0.1 +0.4 +1°
0 0

RH5-M-A/V

M18x1.5-6g 55 =>13 245 198 24 285 2 26 15°
RH5-M-B

M18x1.5-6g 55 =>16 245 198 24 285 2 26 15°
RH5-J-AN

M22x1.5-6g 55 =16 275 238 24 285 2 26 15°

\ 0o, o
/ ‘ | @d,(Gauging)
. -

\/j

Ad,(Reference)
Thread (d, x P)

—This dimension applies when
tap drill cannot pass through
entire boss.

Pitch diameter

Controlling design dimensions are in millimeters

Fig. 11: Notice for metric threaded flange M18x1.5-6g/M22x1.5-6g based on DIN ISO 6149-1
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4.4 Magnet installation

Typical use of magnets

Magnet Typical sensors Benefits

Temposonics® R-Series V PROFINET RT & IRT
Operation Manual

Centered mounting
of block magnet (2]

M4 0

1 Air gap: 3 £2
82 (0.12 £0.08)

© Block magnet

@ Non-magnetic mounting plate

Ring magnets Rod model » Rotationally symmetrical
O (RH5) magnetic field
U-magnets  Profile & * Height tolerances can be
ﬁ rod models compensated, because the
(RP5, RH5) magnet can be lifted off
Block magnets Profile & ¢ Height tolerances can be
m rod models compensated, because the
(RP5, RH5) magnet can be lifted off
Magnet sliders Profile models ¢ The magnet is guided by the
(RP5) profile
* The distance between the
magnet and the waveguide is
strictly defined
¢ Easy coupling via the
ball joint

Fig. 12: Typical use of magnets

Mounting ring magnets, U-magnets & block magnets

Install the magnet using non-magnetic material for mounting

device, screws, spacers etc.. The magnet must not grind on

the sensor rod. Alignment errors are compensated via the air gap.

* Permissible surface pressure: Max. 40 N/mm? (only for ring
magnets and U-magnets)

 Fastening torque for M4 screws: 1 Nm; use washers, if necessary

¢ Minimum distance between position magnet and any magnetic
material has to be 15 mm (0.6 in.) (Fig. 15).

* |f no other option exists and magnetic material is used,
observe the specified dimensions (Fig. 15).

NOTICE

Mount ring magnets and U-magnets concentrically.

Mount block magnets centrically over the sensor rod or the sensor
profile. The maximum permissible air gap must not be exceeded
(Fig. 13/Fig. 14). Take care to mount the primary sensor axis in
parallel to the magnet path in order to avoid damage to the carriage,
magnet and sensor rod/sensor profile.

Concentric mounting
of U-magnet 9

Part no. 251 416-2:
1.75 £1 (0.07 £0.04)

© U-magnet

@ Non-magnetic mounting plate

Fig. 13: Mounting of U-magnet (part no. 251 416-2)

Fig. 14: Mounting of block magnet (part no. 403448)

Magnet mounting with magnetic material

When using magnetic material the dimensions of Fig. 15 must

be observed.

A.If the position magnet aligns with the drilled piston rod

B.If the position magnet is set further into the drilled piston rod,
install another non-magnetic spacer (e.g. part no. 400 633) above
the magnet.

0

@ Null zone, depends on sensor model

9 Distance between position magnet and any magnetic material
(=15 mm (>0.6in.))

(3) Non-magnetic spacer (> 5 mm (> 0.2 in.)) -
Recommendation: 8 mm (0.31 in.)

Fig. 15: Installation with magnetic material

Rod sensors with stroke lengths > 1 meter (3.3 ft.)

Support horizontally installed sensors with a stroke length from 1 meter
(3.3 ft.) mechanically at the rod end. Without the use of a support, rod
and position magnet may be damaged. A false measurement result is
also possible. Longer rods require evenly distributed mechanical support
over the entire length (e.g. part no. 561 481). Use an U-magnet (Fig. 16)
for measurement.

_ U-magnet

Sensor rod

O [
“~ Non-magnetic fixing clip

Fig. 16: Example of sensor support (part no. 561 481)

Controlling design dimensions are in millimeters and measurements in () are in inches
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Start- and end positions of the position magnets

Consider the start and end positions of the position magnets during
the installation. To ensure that the entire stroke length is electrically
usable, the position magnet must be mechanically mounted as follows.

RP5 with magnet slider “S”, “N”, “\”, “G”

Sensor electronics housing
~—Reference edge of mounting

Start position End position
12 (0.47) 82/87* (3.23/3.43%)

* Stroke length > 5000 mm (196.9 in.)

RP5 with U-magnet

Sensor electronics housing
~—Reference edge of mounting

Start position End position
28 (1 1) 66/71* (2.6/2.8%)

* Stroke length > 5000 mm (196.9in.)

RP5 with block magnet

Sensor electronics housing
-—Reference edge of mounting
Start pnsmon End position

25.5(1 68.5/73.5% (2.7/2.97)

h D

* Stroke length > 5000 mm (196.9 in.)

Fig. 17: Start- & end positions of magnets, part 1

RH5 with ring magnet/U-magnet

Sensor electronics housing
~——Reference edge of mounting
Start position End position
51 (2.01) 63.5/66% (2.5/2.6%)

* Stroke length > 5000 mm (196.9 in.)

RH5 with block magnet

Sensor electronics housing
Reference edge of mounting

Start position End position
48.5(1.91) 66 /68.5% (2.6/2.7%)

A D

* Stroke length > 5000 mm (196.9 in.)

L

Fig. 18: Start- & end positions of magnets, part 2

On all sensors, the areas left and right of the active stroke length are
provided for null and dead zone. These zones should not be used for
measurement, however the active stroke length can be exceeded.

Controlling design dimensions are in millimeters and measurements in () are in inches
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Multi-position measurement
The minimum distance between the magnets is 75 mm (3 in.).

RP5 with U-magnets

Iy
| _
—~__L

-

RP5 with magnet sliders

.

-

RP5 with block magnets

~__L

RH5 with ring magnets/U-magnets

>75 (23)

—

—~L

RH5 with block magnets

>75(23)
A
{

Fig. 19: Minimum distance for multi-position measurement

1

For multi-position measurement, use magnets of the same type

e.g. 2 x U-magnet (part no. 251 416-2).

Do not fall below the minimum distance between the magnets of

75 mm (3 in.) for multi-position measurement. Contact MTS Sensors
if you need a magnet distance < 75 mm (3 in.).

Controlling design dimensions are in millimeters and measurements in () are in inches
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4.5 Alignment of the magnet with the option “Internal
linearization”

The internal linearization offers improved linearity of the sensor.
The option must be specified in the order code of the sensor.
The internal linearization is set for the sensor during production.

A sensor with internal linearization is delivered with the magnet with
which the sensor was calibrated during production. In order to achieve
the best possible result, MTS Sensors recommends to operate the
sensor with the supplied magnet.

For the internal linearization, the following magnets can be used:
 Ring magnet 0D33 (part no. 253 620), only for RH5
U-magnet 0D33 (part no. 254 226)

Ring magnet 0D24.4 (part no. 253 621), only for RH5

* Magnet slider S (part no. 252 182), only for RP5

Magnet slider N (part no. 252 183), only for RP5

Magnet slider V (part no. 252 184), only for RP5

* Magnet slider G (part no. 253 421), only for RP5

The ring magnet and U-magnet will be marked for the internal
linearization. During the installation, the magnets have to be aligned
to the sensor electronic housing, see Fig. 20, Fig. 21 and Fig. 22.

For RH5 PROFINET sensors with ring magnet applies:

* [nstall the magnet until the marking on the magnet points to the
sensor electronics housing.

» The marking on the magnet points to the same direction as the
elongated status LED in the lid of the sensor electronics housing.

Marking

Elongated status LED

Fig. 20: Alignment of the ring magnet on the RH5 PROFINET with internal linearization
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For RP5 PROFINET sensors with the U-magnet applies: 4.6 Replacement of sensor
* |nstall the magnet until the marking on the magnet points to the
sensor electronics housing. The base unit of the sensor model RH5-B is replaceable as shown
* The marking on the magnet points to the same direction as the in Fig. 23 and Fig. 24 for the sensor designs »M«, »S« and »T«. The
elongated status LED in the lid of the sensor electronics housing. sensor can be replaced without interrupting the hydraulic circuit.
Base unit

Tube with inner sensor element

Sensor electronics housing

Fig. 21: Magnet alignment of U-magnet for RP5 PROFINET with internal linearization 1. Loosen the screws.

For RP5 PROFINET sensors with magnet slider applies:

« (1) Install the magnet sliders “S", "N" and "G" until the additional hole
in the magnet points towards the sensor electronics housing. 3 x socket head screw

« (@ Install the magnet slider "V" until the joint points to the end of the M4 (WF2.5)
profile.

Additional borehole

Fig. 22: Magnet alignment of magnet slider for RP5 PROFINET with internal linearization

The internal linearization of the sensor is carried out under the
following conditions:
 Supply voltage +24 VDC £0.5
¢ QOperating time > 30 min
* No shock and no vibration
* Eccentricity of the position magnet to central axis
of the sensor < 0.1 mm

Fig. 23: Replacement of the base unit (e.g. RH5 sensor), part 1

The generated linearization might deviate from the linearity tolerances re-
garding different environmental conditions. In addition, the use of a dif-
ferent position magnet or more position magnets may cause differences.
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3. Insert the new hase unit.

Mount the ground lug on a screw.
Tighten the screws.

Fig. 24: Replacement of the base unit (e.g. RH5 sensor), part 2

NOTICE

* When replacing the base unit, make sure that no humidity enters
the sensor tube. This may damage the sensor.

¢ Secure the base unit screws, e.g. using Loctite 243, before
re-installing.

« |f the R-Series V replaces a predecessor model of the R-Series,
the plastic tube in the sensor rod must be removed.
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4.7 Electrical connections

Placement of installation and cabling have decisive influence on

the sensor‘s electromagnetic compatibility (EMC). Hence correct
installation of this active electronic system and the EMC of the entire
system must be ensured by using suitable metal connectors, shielded
cables and grounding. Overvoltages or faulty connections can damage
its electronics despite protection against wrong polarity.

1.Do not mount the sensors in the area of strong magnetic or
electric noise fields.

2. Never connect/disconnect the sensor when voltage is applied.

Instructions for connection

¢ Use low-resistant twisted pair and shielded cables. Connect
the shield to ground externally via the controller equipment.

» Keep control and signal cables separate from power cables and
sufficiently far away from motor cables, frequency inverters,
valve lines, relays, etc..

* Use only connectors with metal housing and connect the shielding
to the connector housing.

» Keep the connection surface at both shielding ends as large
as possible. Connect the cable clamps to function as a ground.

» Keep all non-shielded leads as short as possible.

» Keep the earth connection as short as possible with a large
cross section. Avoid ground loops.

» With potential differences between machine and electronics earth
connections, no compensating currents are allowed to flow across
the cable shielding.

Recommendation:

Install potential compensating leads with large cross section,
or use cables with separate double shielding, and connect only
one end of the shield.

* Use only stabilized power supplies in compliance with the
specified electrical ratings.

Grounding of profile and rod sensors

Connect the sensor electronics housing to machine ground. Ground
sensor types RP5 and RH5 via ground lug as shown in Fig. 25. In
addition you can ground the sensor type RH5 via thread.

Fig. 25: Grounding via ground lug (e.g. RP5)

Connector wiring
Connect the sensor directly to the control system, indicator or other
evaluating systems as follows:

Power supply

Fig. 26: Location of connections

Port 1 - Signal

M12 female connector

(D-coded) Pin  Function

1 Tx(+)

@ 2 Rx(¥)
@® @ 3 Tx(-)

®, 4  Rx(-)
View on sensor 5 Not connected

Port 2 - Signal

M12 female connector

(D-coded) Pin  Function

1 Tx (+)
® 2 Rx(+)
DO® 3 Tx(-)
Q) 4  Rx(-)
View on sensor 5 Not connected
Power supply
M12 male connector Pin  Function

(A-coded)
+12...30 VDC (20 %)

1
1

Not connected

e O
3]

DG Ground (0 V)

AW | N

View on sensor Not connected

Fig. 27: Connector wiring D58
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4.8 Frequently ordered accessories for RP5 design — Additional options available in our Accessories Guide 0§ 551444

Position magnets

43

(1.69)

IR=ai

40 (1.57)

Magnet slider S, joint at top
Part no. 252182

Material: GRP, magnet hard ferrite
Weight: Approx. 35 ¢

Operating temperature:
-40...485 °C (-40...+185 °F)

57 (224) 14
49 (1.93) 0.55
- T M5
40 (1.57)

Magnet slider V, joint at front
Part no. 252184

Material: GRP, magnet hard ferrite
Weight: Approx. 35 ¢

Operating temperature:
-40...485 °C (-40...+185 °F)

43 24
(1.69) [(0.94)
M5

40 (1.57)

Magnet slider N
longer ball-joint arm
Part no. 252183

Material: GRP, magnet hard ferrite
Weight: Approx. 35 ¢

Operating temperature:
-40...+85 °C (-40...+185 °F)

42 152
(1.65) (0.6)
20
079 \
%
M5
40 (1.57)

Magnet slider G, backlash free
Part no. 253421

Material: GRP, magnet hard ferrite
Weight: Approx. 25 ¢

Operating temperature:
-40...+85 °C (-40...+185 °F)

Position magnets

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 ¢

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...4105 °C (-40...+221 °F)

Marked version for sensors with inter-
nal linearization: Part no. 254226

743
@0.17)

33(1.3)
195 (0.77)
—
10 -0l
1

0.59

0 P
o
Qs |wes

M=)

(0.81

149 (

14
(0.55]

b+

8+2(0.31£0.08)
Distance to sensor element

Block magnet L
Part no. 403 448

Material: Plastic carrier with hard ferrite
magnet

Weight: Approx. 20 g

Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...475 °C (-40...+167 °F)

This magnet may influence the sensor
performance specifications for some
applications.

Controlling design dimensions are in millimeters and measurements in () are in inches

Mounting accessories

4 holes
#5.3(00.21) 28(1.1) 9(0.35)
l = ) [
1T [ 50(1.97)
3 68 (2.68)
o . .
= Mounting clamp width:
14.6 (0.57)

Mounting clamp
Part no. 400 802

Material: Stainless steel (AISI 304)

1191

9.5(0.37)

M5 thread

T-nut
Part no. 401 602

Fastening torque for M5 screw: 4.5 Nm


http://www.mtssensor.de/fileadmin/medien/download/Accessorie/Accessories_Industrial_Sensors_551444_EN.pdf
http://www.mtssensor.de/fileadmin/medien/download/Accessorie/Accessories_Industrial_Sensors_551444_EN.pdf
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4.9 Frequently ordered accessories for RH5 design — Additional options available in our Accessories Guide 0 551 444

Position magnets

0328

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+105 °C (-40...+221 °F)

Marked version for sensors with inter-
nal linearization: Part no. 254226

Position magnet

043 33(1.3)
(@0.17)\ 19.5(0.77)

—

o o g0 ON
s2-2 ==
-3 || L=
T <

| - | 14

0.55
82031008

Distance to sensor element

Block magnet L
Part no. 403 448

Material: Plastic carrier with hard ferrite
magnet

Weight: Approx. 20 g

Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+75 °C (-40...+167 °F)

This magnet may influence the sensor
performance specifications for some
applications.

Ring magnet 0D33
Part no. 201 542-2

Material: PA ferrite GF20

Weight: Approx. 14 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+105 °C (-40...+221 °F)

Marked version for sensors with inter-
nal linearization: Part no. 253620

Magnet spacer

Magnet spacer
Part no. 400 633

Material: Aluminum

Weight: Approx. 5 g

Surface pressure: Max. 20 N/mm?
Fastening torque for M4 screws: 1 Nm

@254
@1

7135
(9 0.53)

g 7.9
(0.31)

Ring magnet 0D25.4
Part no. 400 533

Material: PA ferrite

Weight: Approx. 10 g

Surface pressure: Max. 40 N/mm?
Operating temperature:
-40...+105 °C (-40...+221 °F)

Marked version for sensors with inter-
nal linearization: Part no. 253 621

0-rings

0153 |

0-ring for threaded flange
M18x1.5-6g
Part no. 401 133

Material: Fluoroelastomer
Durometer: 75 + 5 Shore A
Operating temperature:
-40...4204 °C (-40...+400 °F)

(@0.78)

Ring magnet
Part no. 402 316

Material: PA ferrite coated
Weight: Approx. 13 g

Surface pressure: Max. 20 N/mm?
Operating temperature:
-40...+100 °C (-40...+212 °F)

0-ring for threaded flange
%"-16 UNF-3A
Part no. 560 315

Material: Fluoroelastomer
Durometer: 75 + 5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

0-ring

(9 0.09)

0-ring for threaded flange
M22x1.5-6g
Part no. 561 337

Material: FPM

Durometer: 75 Shore A
Operating temperature:
-20...+200 °C (-6...+392 °F)

Mounting accessories

M18x1.5-6
s /0
5

Hex jam nut M18x1.5-6g
Part no. 500 018

Material: Steel, zinc plated

Controlling design dimensions are in millimeters and measurements in () are in inches

3%'-16 UNF-3A 11
w (0.43)

Hex jam nut 34"-16 UNF-3A
Part no. 500 015

A/F 28

Material: Zinc plated

201

52
60 (2.36 S S
o e 16(083) S5

l T © @
| @ i
' 73.2(00.13)

M3 fastening screws (6x)

Y 3.2(0.13)
{—1%‘#%

NI
Fixing clip

Part no. 561 481

Application: Used to secure sensor
rods (@ 10 mm (@ 0.39 in.)) when
using an U-magnet or block magnet
Material: Brass, non-magnetic


http://www.mtssensor.de/fileadmin/medien/download/Accessorie/Accessories_Industrial_Sensors_551444_EN.pdf
http://www.mtssensor.de/fileadmin/medien/download/Accessorie/Accessories_Industrial_Sensors_551444_EN.pdf
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4.10 Frequently ordered accessories for PROFINET output — Additional options available in our Accessories Guide 0 551 444

Cable connectors* Programming kit

Signal connector M12 D-coded male
(4 pin), straight
Part no. 370 523

Material: Zinc nickel-plated
Termination: Insulation-displacement
Cable @:5.5...7.2 mm (0.2...0.28 in.)
Wire: 24 AWG - 22 AWG

Operating temperature:

-25...+85 °C (-13...+185 °F)

Ingress protection: IP65 / IP67
(correctly fi tted)

Fastening torque: 0.6 Nm

o ©8
= S g
6
6 (024)
(0.63)

Signal connector M12 end cap
Part no. 370 537

Female connectors M12 should be
covered by this protective cap

Material: Brass nickel-plated

Ingress protection: IP67 (correctly fitted)
Fastening torque: 0.39...0.49 Nm

Power connector M12 A-coded female
(5 pin), straight
Part no. 370 677

Material: GD-Zn, Ni

Termination: Screw

Contact insert: CuZn

Cable @: 4...8 mm (0.16...0.31 in.)
Wire: 1.5 mm?

Operating temperature:

-30...+85 °C (-22...+185 °F)

Ingress protection: IP67 (correctly fitted)
Fastening torque: 0.6 Nm

TempoLink kit for Temposonics®
R-Series V
Part no. TL-1-0-EM12 (for D58)

* Connect wirelessly via Wi-Fi enabled
device or via USB with the diagnostic
tool

 Simple connectivity to the sensor
via 24 VDC power line (permissible
cable length: 30 m)

« User friendly interface for mobile
devices and desktop computers

« See data sheet “TempoLink
smart assistant” (document part no.:
552070) for further information

PUR signal cable
Part no. 530 125

Material: PUR jacket; green

Features: Cat 5, highly flexible, halogen
free, energy chain capable, mostly oil &
flame restistant

Cable @: 6.5 mm (0.26 in.)

Cross section: 2 x 2 x 0.35 mm?

(22 AWG)

Operating temperature:

-20...4+60 °C (-4...+140 °F)

Signal cable with M12 D-coded male
connector (4 pin), straight - M12
D-coded, male connector (4 pin),
straight

Part no. 530 064

Material: PUR jacket; green
Features: Cat 5e

Cable length: 5 m (16.4 ft)

Cable @: 6.5 mm (0.26 in.)

Ingress protection: P65, IP67, IP68
(correctly fi tted)

Operating temperature:

-30...470 °C (-22...+158 °F)

*/ Follow the manufacturer's mounting instructions

Controlling design dimensions are in millimeters and measurements in () are in inches

Signal cable with M12 D-coded male
connector (4 pin), straight — RJ45
male connector, straight

Part no. 530 065

Material: PUR jacket; green
Features: Cat 5e

Cable length: 5 m (16.4 ft)

Cable @: 6.5 mm (0.26 in.)

Ingress protection M12 connector:
IP67 (correctly fi tted)

Ingress protection RJ45 connector:
IP20 (correctly fi tted)

Operating temperature:

-30...470 °C (-22...+158 °F)

1211

_=<

PVC power cahle
Part no. 530 108

Material: PVC jacket; gray
Features: Shielded, flexible,
mostly flame restistant

Cable @: 4.9 mm (0.19in.)
Cross section: 3 x 0.34 mm?
Bending radius: 10 x D
Operating temperature:
-30...+80 °C (-22...+176 °F)


http://www.mtssensor.de/fileadmin/medien/download/Accessorie/Accessories_Industrial_Sensors_551444_EN.pdf
http://www.mtssensor.de/fileadmin/medien/download/Accessorie/Accessories_Industrial_Sensors_551444_EN.pdf
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5. Operation
5.1 Initial start-up

The position sensor R-Series V PROFINET transfers position and

velocity values via the PROFINET output.

PROFINET was developed by the PROFIBUS & PROFINET International

(P1) organization and is a standard for transmissions in Industrial

Ethernet. The sensor and the corresponding GSDML file (General

Device Description) are certified by the Profibus Nutzerorganisation

e.V. (PNO).

The sensor can be ordered with different protocol options:

 Encoder profile (U401/U411): the encoder profile corresponds to
the specification of the encoder profile V4.1 (PNO no. 3.162). With
this profile, the position and the velocity of one position magnet can
be measured and transferred simultaneously.

e MTS profile (U402/U412): The MTS profile was developed by MTS
Sensors. With this profile, the position and the velocity of up to 30
position magnets can be measured and transferred simultaneously.

The R-Series V PROFINET supports both RT mode and IRT mode.
With PROFINET RT (Real Time) the data exchange is without clock
synchronization. In this case, the application, the data transmission
and the field devices operate according to their own processing cycle.
With PROFINET IRT (Isochronous Real Time) a clock-synchronous
data transmission takes place. The application, the data transmission
as well as the device cycle are synchronous. IRT enables a clock-
synchronous data exchange with a minimum cycle time of 250 ps in
the network.

NOTICE

Observe during commissioning

1. Before initial switch-on, check carefully if the sensor has been
connected correctly.

2. Position the magnet in the measuring range of the sensor during
first commissioning and after replacement of the magnet.

3. Ensure that the sensor control system cannot react in an uncon-
trolled way when switching on.

4.Ensure that the sensor is ready and in operation mode after
switching on. The bus status LED is green.

5.Check the preset span start and end values of the measuring
range (see chapter 4.4) and correct them via the customer’s
control system, if necessary.

5.2 LED Status
A diagnostic display on the lid of the sensor informs about the current
status of the sensor. The R-Series V is equipped with three LEDs:
 LED for status indication (condition indicator)
 LED for link activity of port 1 (port 1 L/A)
 LED for link activity of port 2 (port 2 L/A)

PROFINET RT & IRT LED status

Connection indicator

Green Red Information

® ON O OFF Noerror

Operating voltage out of range
or magnet error

Bus status LED

O OF @ ON

Red Information
O OFF Noerror
@® ON No connection to controller

© Flashing Parameterization error

LED for sensor identification

Green Information

© Flashing Sensor identification activated

Fig. 28: LED status, part 1
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Port1L/A

Green Red Information

Connection to the next network node
¢ ON O OFF established
® ON © Flashing Connection to the next network device

established & communication active

Port2 L/A

Information

Green Red
Connection to the next network node
established

Connection to the next network device
established & communication active

® ON O OFF

® ON © Flashing

Fig. 29: LED status, part 2

5.3 Supported network functions

Following network functions are supported:
e RTC (Class 1 & Class 3) (Real Time Cyclic Protocol):
Protocol for cyclic 10 data (process data and measured values)
» RTA (Real Time Acyclic Protocol):
Protocol for acyclic real time data (e.g. alarms)
» DCP (Discover and Basic Configuration Protocol):
Assignment of IP configuration and device name
» DCE/RPC (Distributed Computing Environment Remote Procedure Call):
Remote Procedure Calls via IP (e.g. parameter configuration)
e LLDP (Link Layer Discovery Protocol):
Protocol used for neighborhood detection
¢ SNMP (Simple Network Management Protocol):
Protocol used for network node diagnosis
* MRP (Media Redundancy Protocol):
Searches for alternative routes in case of cable error or node error

Supported network Topologies

PROFINET supports various topologies when building up a network.
Thus, the usage of linear, star, ring and tree topologies are supported.
For these topologies, switches are integrated in devices like the
R-Series V PROFINET sensors. With integrated switches, a power
failure will cause a communication interruption to the subsequent
devices. This can be avoided, for example, by extending the line
structure to a ring structure.

Temposonics® R-Series V PROFINET RT & IRT
Operation Manual

6. Programming and configuration in the TIA
Portal

6.1 General Information

This instruction describes as an example the integration and
programming of a Temposonics® R-Series V sensor with PROFINET
into the TIA Portal (Totally Integrated Automation Portal) of Siemens AG.
For controllers and software of other versions and manufacturers, the
operation may differ.

Follow the information given in the controller operation manual.

Chapter 6.2 contains the integration and programming of the
R-Series V PROFINET with MTS profile (U402/U412). The
implementation and configuration of the R-Series V with encoder
profile (U401/U411) is described in chapter 6.3.

6.2 Parameter description for MTS profile

After you have created a project, you can include the sensor via its
GSDMIL file. The properties and functions of a PROFINET 10 field
device are described in a GSDML (General Station Description) file.
The XML-based GSDML file contains all relevant data that is important
for both the implementation of the device in the controller and the data
exchange during operation.

The GSDML file for the R-Series V PROFINET is available on our
homepage www.mtssensors.com. The GSDML file of the R-Series V
PROFINET is packed into a zip file containing the data for the MTS
profile and encoder profile.

Download the GSDML file and save it on your computer. To include
the GSDML file, select "Tools" from the menu bar of the TIA portal and
click on "Manage device description file (GSD)". The "Manage device
description files" window opens (Fig. 30). Enter the source path where
the R-Series V PROFINET with MTS profile GSDML file is stored.
Specify the location and press the "Install" button to install the GSDML
file. The default name of the R-Series V PROFINET sensor is "MTS-R-
Series-PNIO-MF". This name can be changed.

Geratebeschreibungsdateien verwalten
Installierte GS5Ds GSDs im Projekt

Quellpfad: [ | E

Inhalt des importierten Pfads
[ patei

l_] GSDMLV2.25-MTS-RSERIES_PNIO_... V2.25
D GSDMLA/2.32-MTS-RSERIES_PNIO_I... V2.32

Version Sprache Status Info

Englisch Bereits installiert

Englisch Bereits installiert

<] [ ]

n ‘ ‘ Installieren | |Abbrachen |

Fig. 30: The installed GSDML files
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The R-Series V PROFINET supports both RT mode and IRT mode. The
sensor is set to the respective mode during connection setup with the

controller. By default, the sensor operates in RT mode. To operate the

sensor in IRT mode, select the tab “General” in the section “Advanced
options”. Select RT class "IRT" in the sub-section "Real time settings".

The IRT mode prioritizes the data packets (Fig. 31).

> Real e sellings

> 10 cyde

Update time

Update time ms

Watehdog time

Accepted update cycles without
10dats: (3

Wetchdog time: [3.000 ms

Sync domain: [ync:Domain 1 Domain setungs

Fig. 31: Setting of the IRT mode

In order for the control unit to be able to access the sensor data
isochronously, the isochronous mode in the "Advanced options"
section of the "General" tab, has to be activated. This results in a
synchronization to the transmission clock to the controller. By default,
the isochronous mode is deactivated (Fig. 32).

System constants | Texts

> Isochronous mode

R

Fig. 32: Activation of isochronous control mode
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PORTAL
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Fig. 33: Hardware Catalog

Different input modules are available for the R-Series V PROFINET
with MTS profile. The following "Input modules" can be selected in the
"Catalog" section:

* All positions: This module contains the positions of up to
30 magnets. The number of magnets shown in this module depends
on the number of magnets specified in the parameter "Number of
magnets". With this module, 160 bytes are always transferred. Each
magnet is assigned 4 bytes for the position value (1t magnet: 0...3
bytes, 2 magnet: 4...7, etc.). If less than 30 magnets are operated
on the sensor the unused bytes written with "0".

« All velocities: This module contains the velocity of up to
30 magnets. The number of magnets shown in this module depends
on the number of magnets specified in the parameter "Number of
magnets". With this module, 160 bytes are always transferred. Each
magnet is assigned 4 bytes for the velocity value (1st magnet: 0...3
bytes, 2nd magnet: 4...7, etc.). If less than 30 magnets are operated
on the sensor, the unused bytes are written with "0".

* Position: This module contains the position of a magnet. Afterwards
you must assign a magnet to this module.

* Position and velocity: This module contains the position and
velocity of a magnet. This module transfers 8 bytes. The bytes 0...3
contain the position value and the bytes 4...7 contain the velocity
value of the selected magnet. Afterwards you must assign a magnet
to this module.

« Sensor status: This module shows the current status of the sensor:

* Current power supply in mV

* Number of magnets on the sensor rod

* Bit mask for indicating which magnet number is detected on the
sensor

* Velocity: This module contains the velocity of a magnet. Afterwards
you must assign a magnet to this module.

Drag the selected module into the "Device Overview" window. While
the "All positions" and "All velocities" modules contain up to 30
magnets, the "Position","Velocity" and "Position and velocity" modules
contain the values of only one magnet at a time. Therefore, a magnet
must be assigned to these modules. This assignment is carried out in
the "Module parameters" section of the "General" tab. Select a magnet
for the selected module under "Position parameters". By default, all
modules are assigned to magnet 1 (Fig. 34).

|| General [ 10tags | Systemconstants | Tests |

» General
Module

Hardware interrupts
Module parameters Position and velocity parameters
110 addresses

Hardware identifier Version of position and velocity

parameter: | 2017101i26 -

4

Magnet to measure: | 2

[N
2
3
4
5
6
7
8
9
10
n
12

-

Fig. 34: Assignment of the magnets to the selected input modules
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In the example shown, the R-Series V PROFINET sensor is assigned
to slot 0 in the "Device Overview" tab. The parameters of the
R-Series V PROFINET sensor are set in the sub-section "Module
parameters" of the "General" tab. The following parameters can be
adjusted in the "Sensor parameters" section (Fig. 38 and Fig. 39):
Resolution (Setting of the resolution for position measurement)
Possible values: 0.5 pm; 1 ym; 2 pm; 5 pm; 10 pm; 50 pm or
100 pym
Filter Type (Setting of the filter for the output value)

* No filter (default value)

* FIR (Finite Impulse Response Filter)

* [IR (Infinite Impulse Response Filter)
Filter Window Size (Setting of the number of position values for
calculating the filter of the output value)
Possible values: 2...16
Velocity Window Size (Setting of the number of position values for
determining the velocity of the position magnet)
Possible values: 2...16
Velocity Output Unit (Setting the unit of the velocity output)
Possible value: steps/1000 ms; steps/100 ms; steps/10 ms; mm/s
Measuring Direction (Setting of the measuring direction for
position or velocity measurement)

* Forward (default value)

* Reverse
Number of Magnets (Setting of the number of position magnets
that are used simultaneously on the sensor). If more magnets are
configured than specified in the order code, a parameterization error
is output. The alarm is output via alarm ID 16 (Fig. 37).
Wrong Number of Magnets (Setting of the alarm behavior when
the actual number of position magnets differs from the specified
number of position magnets)

* More or less than configured

 More than configured

* Less than configured

* Magnet detection alarm off (default value)
The alarm is output via alarm ID 27 (Fig. 35).

Alarm ID decimal (hexadecimal)
27 (1B)

Meaning
Wrong number of magnets

Temposonics® R-Series V PROFINET RT & IRT
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« Extrapolation Mode (Setting of the sensor behaviour in case of
oversampling)

* On (The minimum cylce time of the sensor when the
Extrapolation Mode is on is 250 ys, independent of the number
of magnets)

* Off (default value)

« Internal Linearization (Setup of the internal linearization)

* Enabled (Internal linearization can only be activated if the table
of internal linearization is stored on the sensor.)

* Disabled (default value)

If the internal linearization is to be activated although the correspon-
ding table is not stored on the sensor, a parameterization error is out-
put (Fig. 37).

Alarm ID decimal (hexadecimal)
16 (10)

Fig. 37: Alarm messages: Parameterization error — MTS Profile

Meaning
Parameterization error

|2 Properties

|| General [ 10 tags [ Systemconstants | Texts

v General ~

Module

Cotalog information
* PROFINETinterace [X1]
General

Sensor parameters

Ethemet addresses Version of sensor parameter: | 2017/03/07

~ Advanced options
Interfs ce options
Wedia redundancy
Isachronous

1

Resolution: | 1 micron

Filter Type: | No filter

1

Filter Window Size: [ 2

B

E]

mode

~ Real time settings
10 cycle
Synchro
~ Port 1 [x1
General

Velocity Window Size:

<

Welocity Qutput Unit: | mm/s

E]

1

| Forward

[x

Measuring Direction:

1

Number of Magnets:

Fortintercennec...

1

Wirong Nurnber of Magnets: | Magnet detection alarm off

Port options.

1

| Power supplyalarm off
[oft
[oft

Power Supply Alarm:

Hardware identifier

¥ Port2 [X1 P2R] Extrapolation Mode:

General

Internal Lineariztion:

Portinterconnec...
Port options Position offset parameters
Hardware identifier

Hardware identifier
Q|

Version of positi

sition offset
parameter: | 2017101126

Fig. 38: Setting of the parameters

In the subsection "Position offset parameters" the offset, a shift of the
lower range value, is set separately for each magnet (Fig. 39).

| e Properties |7

Fig. 35: Alarm messages: Wrong number of magnets — MTS Profile

* Power Supply Alarm (Setting of the alarm behaviour when the
power supply is out of the specified range).
« Supply voltage too high or too low
« Supply voltage too low
« Supply voltage too high
* Power supply alarm off (default value)
The alarm is output via alarm ID 17 (Fig. 36).

Alarm ID decimal (hexadecimal)
17 (11)

Meaning
Invalid operating voltage

Fig. 36: Alarm messages: Invalid operating voltage — MTS Profile

General | 10 tags | Systemconstants | Texts |

v General Internal Lineariztion: | Off

Catalog information
~ PROFINETinterface [x1]
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Position offset parameters
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i

[0

[0
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2

~ Real time settings
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Identification & Maintenance
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” o

In order to retrieve information from the “Input module” “Sensor
status” expand the entry “PLC” in the list “Devices”. Expand the
entry “PLC tags” and click on “Standard-Variablentabelle”. The
window “Standard-Variablentabelle” opens. The status information
are displayed in this window. The module “Sensor status” consists of
8 bytes:

« Status Power supply: 2 bytes

« Status number of magnets: 1 byte

« Status bitmask: 5 bytes

nnnnnnnnnnnnn

Fig. 41: Setting of the IRT-mode
6.3 Parameter description for encoder profile
To enable the control to access the sensor data isochronously, the iso-

After you have created a project, you can include the sensor via its chronous mode must be activated in the "Advanced options" section of
GSDML file. The properties and functions of a PROFINET 10 field the "General" tab. This results in a synchronization to the transmission
device are described in a GSDML (General Station Description) file. clock to the controller. The isochronous mode is deactivated by default

The XML-based GSDML file contains all relevant data that is important ~ (Fig. 42).
for both the implementation of the device in the controller and the data
exchange during operation.

The GSDML file for the R-Series V PROFINET is available on our
homepage www.mtssensors.com. The GSDML file of the R-Series V
PROFINET is packed into a zip file containing the data for the MTS
profile and encoder profile. Download the GSDML file and save it on
your computer. To include the GSDML file, select "Tools" from the
menu bar of the TIA portal and click on "Manage device description

%

Detail overview

nnnnnnnnnnn

[~

file (GSD)". The "Manage device description files" window opens (Fig.
40). Enter the source path where the GSDML file of the R-Series V Fig. 42: Activation of the isochronous mode
PROFINET with encoder profile is stored. Specify the location and
press the “Install" button to install the GSDML file. The default name Different telegrams are available for the sensor. The telegrams can
of the R-Series V PROINET sensor is "MTS-R-Series-PNIO-EP". This be selected in the "Catalog" section. A detailed description of the tele-
name can be changed. grams is shown in Fig. 43 & Fig. 44.
Geratebeschreibungsdateien verwalten i

Installierte GSDs GSDs im Projekt

Quellpfad: I | B

Inhalt des importierten Pfads

[ Datei Wersion sprache Status Info

|_| GSDMLV2.25-MT5-RSERIES_PNIO_... V2.25 Englisch Bereits installiert

D GSDMLV2.32-MTS-RSERIES_PNIO_I... V232 Englisch Bereits installiert

<] [ ]

! Loschen |! nsta E&'HAbbrechen‘

Fig. 40: View the installed GSDML files

The R-Series V PROFINET supports both RT mode and IRT mode. The
sensor is set to the respective mode during connection setup with the

controller. By default, the sensor operates in RT mode. To operate the

sensor in IRT mode, select the tab “General” in the section “Advanced
options”. Select RT class "IRT" in the sub-section "Real time settings".

The IRT mode prioritizes the data packets (Fig. 41).
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Standard telegram 81

Standard telegram 81 uses 4 bytes for output data from the 10 controller to the sensor and 12 bytes of input data from the sensor to the 10-controller.

Output data from the 10 controller (control = sensor)

Temposonics®R-Series V PROFINET RT & IRT

Operation Manual

Description control word 2

10 Data 1 2

Byte o | 1 2 | 3

Actual value STW2_ENC G1_STW
Encoder Sensor

control word

Standard telegram 82

Standard telegram 82 uses 4 bytes for output data from the 10 controller to the sensor and 14 bytes of input data from the sensor to the controller.

Output data from the 10 controller (control = sensor)

troller (sensor = control)
10 Data 1 2 3 4 5 6
Byte o | 1 2 | 3 N 6 | 7 8 | 9 | 10 [ 1
Actual value ZSW2_ENC G1_ZSW G1_XIST1 G1_XIST2
Description Status word 2 | Status word Position value Position value 2

Input data to the 10 con

Description | ¢ ol Word 2

10 Data 1 2

Byte K EE

Actual value STW2_ENC G1_STW
Encoder Sensor

Control Word

Standard telegram 83

Standard telegram 83 uses 4 bytes for output data from the controller to the sensor and 16 bytes of input data from the sensor to the controller.

Output data from the 10 controller (control = sensor)

troller (sensor =» control)
10 Data 1 2 3 4 5 6 7
Byte K 2 | 3 [ 4 s |6 | 7 [ 8] 9o |0]1n]|1n]i1s
Actual value ZSW2_ENC G1_ZSW G1_XIST1 G1_XIST2 NIST_A
Description Status word 2 | Status word Position value Position value 2 Velocity

Input data to the 10 con

Control Word 2

10 Data 1 2
Byte 0 | 1 9 | 3
Actual value STW2_ENC G1_STW
Description Encoder Sensor

Control Word

Standard telegram 84

Standard telegram 84 uses 4 bytes for output data from the controller to the sensor and 20 bytes of input data from the sensor to the controller.

Output data from the 10 controller (control = sensor)

10 Data 1 2 3 4 5 6 7 8
Byte 0 | 1 2 | 3 4 | s 6 | 7 8 [ o [0 11|12 ] 1] 1]
Actualvalue | ZSW2_ENC | G1_zSw G1_XIST1 G1_XIST2 NIST_B
Description Status word 2 | Status word Position value Position value 2 Velocity

10 Data 1 2

Byte 0 | 2 | 3

Actual value STW2_ENC G1_STW

Description conEP(flov(\j/g;d 2 conster}(r)lls\?vrord

10 Data 1 2 3 4 5 6 7 8 9 10
Byte 0 | 2 | 3 ' 6 | 7 8 | 9o [0 1112138141516 ]17]18]19
Actual value | ZSW2_ENC G1_ZSW G1_XIST3 G1_XIST2 NIST_B
Description Status word 2 | Status word Position value Position value 2 Velocity

Fig. 43: Source: PROFIBUS Nutzerorganisation e.V.; 2008; Profile Encoder Technical Specification for PROFIBUS and PROFINET related to PROFIdrive Version 4.1
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Control word 2 (STW2_ENC)

0...6 - - Reserved
1
7 Fault acknowledge (0 =» 1) The fault signal is acknowledged with a positive edge; the sensor reaction to a fault depends on the type of fault.
8,9 - - Reserved
1 Control by PLC Control via interface, EO 10 data is valid.
10 0 No control by PLC EO 10 data not valid; except sign-of-life.
1" - - Reserved
12...15 - Controller sign-of-life Supported in IRT mode

0...2 - - Reserved

1 Fault present Unacknowledged faults or currently not acknowledged faults (fault messages) are present (in the buffer).
3 The fault reaction is fault-specific and device-specific. The acknowledging of a fault may only be successful,
if the fault cause has disappeared or has been removed before. If the fault has been removed the sensor returns

0 No fault to operation. The related fault numbers are in the fault buffer.
4.8 - - Reserved
1 Control request The automation system is requested to assume control.
’ 0 No control request Control by automation system is not possible, only possible at the device or by another interface.
10, 11 - - Reserved
12...15 - Encoder sign-of-life Supported in IRT mode

Sensor status word (G1_ZSW)

0...7 Reference mark search, measurement on the fly -

8 Probe 1 deflected -

9 Probe 2 deflected position mode (preset) -

10 Reserved, set to zero -

1 Requirements of error acknowledgment detected —

12 Set/shift of home position (preset) executed -
If bit 13 transmits absolute value cyclically or bit 15 sensor error is not set there is no valid value or error code
transferred in G1_XIST2.

13 Transmit absolute value cyclically
Bit 13 transmits absolute value cyclically cannot be set at the same time as bit 15 sensor error. These bits are used
to indicate either a valid position value transmission (bit 13) or the error code transmission (bit 15) in G1_XIST2.

14 Parking sensor active -

15 Sensor error -

Sensor control word (G1_STW)

0...7 Reference mark search, measurement on the fly

8...10 Reserved (without effect)
1 Home position mode position mode (preset)
12 Request set/shift of home position (preset)
13 Request absolute value cyclically
14 Activate parking sensor g] ;hsee?]esr:)sro;r?;rﬂ;igg (ijsiaagc;i(;/;’ﬁcsi ml ﬁe?j 1o )ﬁt.he sensor is still on the bus with the slave sign-of-life active and
15 Acknowledging a sensor error

Fig. 44: Source: PROFIBUS Nutzerorganisation e.V.; 2008; Profile Encoder Technical Specification for PROFIBUS and PROFINET related to PROFIdrive Version 4.1
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The selected telegram must be dragged into the "Device Overview"
window. In the example shown, telegram 84 was selected and assi-
gned to slot 1 subslot 2 (Fig. 46).

[ Topology view |gh Networkview |Y Device view || Options

Q address | Type A
TS R

Rack [slot |laddress
o o

05ub.

Standard Telegram 84 0 Standard Telegram .

v
.8 <]

W
| /s Properties  [*}info @l Diagnostics |

Fig. 45: Hardware Catalog

To configure the parameters, select the entry "Standard Parameters
(Encoder Profile)" in the "Device Overview" window. The parameters of
the R-Series V sensor can be set in the sub-section "Module Parame-
ters" of the "General" tab (Fig. 46).

QProperties  |"iyInfo )] & Diagnostics

Standard paramtor (Encodr Profile)

Fig. 46: Setting of the parameters

Vendor Specific Parameter Data:
« Filter Type (Setting of the filter for the output value)

* No filter (default value)

* FIR (finite impulse response filter)

* IR (infinite impulse response filter)

* Filter Window Size (Setting of the number of position values for
calculating the filter of the output value)
Possible values: 2...16 (default value = 2)

* Velocity Window Size (Setting of the number of position values
for determining the velocity of the position magnet)
Possible values: 2...16 (default value = 8)

* Extrapolation Mode (Setting of the sensor behaviour in case of
oversampling)

* On (The minimum cylce time of the sensor when the Extrapola-
tion Mode is on is 250 ps, independent of the number of mag-
nets)

* Off (default value)

Temposonics® R-Series V PROFINET RT & IRT
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« Internal Linearization (Setting of the internal linearization)

* On (Internal linearization can only be activated if the table of
internal linearization is stored on the sensor)
* Off (default value)

e Wrong Number of Magnets (Setting of the alarm behaviour when
the actual number of position magnets differs from the specified
number of position magnets)

* More or less than one magnet

* More than one magnet

* | ess than one magnet

» Magnet detection alarm off (default value)

* Power Supply Alarm (Setting of the alarm behaviour when the
power supply is out of the specified range)

 Supply voltage too high or too low

* Supply voltage too low

* Supply voltage too high

* Power supply alarm off (default value)

These diagnostic outputs are implemented via alarm messages and
the PROFINET interface. The R-Series V PROFINET sensors support
the following diagnostic messages:

Alarm ID Meaning
decimal hexadecimal
36865 9001 High operating voltage
36866 9002 Low operating voltage
36874 900A Wrong number of magnets

Fig. 47: Alarm messages — Encoder Profile

In addition to the manufacturer-specific parameters, there are the
following standard parameters according to the encoder profile:

¢ Code sequence:
Specifies the measurement direction for position measurement
* CW (clockwise) = forward (values increasing from sensor
electronics housing to rod end/profile end) (default value)
» CCW (counter clockwise) = reverse (values decreasing from
sensor electronics housing to rod end/profile end)
* Class 4 functionality:
Activating/deactivating the following parameters: Code sequence,
scaling function, measuring step, total measuring range, velocity
unit and G1_XIST1 preset control. With “Class 4 functionality”
de-activated, the sensor measures with a resolution of 1 pm.
Any configured “Preset” is not taken into account and the
measuring direction is forward. If the parameter “G1_XIST1
preset control” is activated this will affect G1_XIST1, G1_XIST2
and G1_XIST3.
¢ G1_XIST1 preset control (preset affects XIST1):
Specifies the effect of a preset on G1_XIST1. This parameter
is without function if the parameter Class 4 funtionality is
deactivated. If Class 4 functionality is activated and G1_XIST1
preset control is disabled, the position value in G1_XIST1 will not
be affected by a preset. Should be selected, if the preset should
have an impact not only on G1_XIST2 and G1_XIST3, but also on
G1_XISTH.
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Scaling function control:
Activating/deactivating the scaling function. The “Scaling
function”- parameter can be used to change the encoder
resolution. Note that the “Scaling function” parameters can be
activated only, if “Class 4 functionality” and “Scaling function
control” are activated. Otherwise, the scaling function is disabled
and the resolution is 1 pm.

Alarm channel control:
Activating/deactivating the alarm channel. This parameter is used
to limit the amount of data sent. This parameter is only supported
in compatibility mode and can be deactivated only in compatibility
mode V3.1.

Compatibility mode V3.1:
Activating/deactivating the compatibility mode. This parameter
indicates, if the sensor should run in a mode compatible with
encoder profile 3.1. The functions which are affected when this
parameter is activated are listed in Fig. 50.

Measurement step:
Position measurement resolution 0.5, 1 (default valuge), 2, 5, 10,
50, 100 pm, provided that the “Scaling function” is activated.

Measurement range:
Limits the measuring range to the number of measurement steps,
provided that the “Scaling function” is activated.

Maximum master sign-of-life failures:
Specifies the number of allowed failures of the masters sign-of-
life. This parameter is only supported in compatibility mode V3.1.
If the maximum number of permissible errors is exceeded, the
position sensor sends a sign of life error in G1_XIST2.

Velocity unit 3:
Specifies the coding of the velocity units used to configure the
signals NIST_A and NIST_B (Fig. 48).

Velocity measuring units Value

Steps/s 0
Steps/100 ms 1
Steps/10 ms 2

Fig. 48: Velocity units

Function

Compatibility mode

enabled (= 0)

Compatibility mode
disabled (= 1)

Control by Ignored, the control word  Supported
PLC (G1_STW) and the set
(STW2_ENC) point values are always

valid. Control requested

(ZSW2_ENC) is not

supported and is set to 0.
User Supported Not supported. A sign-
parameter of-life counter error is
Maximum tolerated. Parameter 925
Master Sign- is optional for sign-of-life
Of-Life- monitoring control.
failures
User Supported Not supported, the
parameter application alarm channel
alarm is active and controlled by
channel a PROFIdrive parameter.
control
P965 Profile 31 (V3.1) 41 (V4.1)
Version

Attribute  Meaning Value
Enable Compatibility with encoder profile V3.1 0
Disable No backward compatibility (default) 1

Fig. 49: Compatibilty mode

3/ A “step” corresponds to the selected resolution

Fig. 50: Function
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This instruction describes exemplarily the project engineering of a
Siemens SIMATIC STEP 7 for the integration and programming of a
Temposonics® R-Series V sensor with PROFINET. The engineering
software Siemens SIMOTION SCOUT V5.1 and the controller Siemens
SIMOTION P320-4 are used. The operation may differ for controllers
and software of other versions and manufacturers.

Follow the information given in the controller manual.

7.1 Creating and configuring a project

1.Create a new project in the Siemens SIMOTION SCOUT software
by clicking "New..." in the upper menu bar under "Project".

@_

‘Pmﬁd MNew...
‘O Open... %
J [ <k fi Close

Project generator

Save

Save as..

Old project format

Conversion of old Starter projects...
Check consistency

Save and compile changes
Save and recompile all

Download to target system

Use simulation mode
Properties...
Know-how protection for programs

Cancel project write protection

Set up communication for symbolic assignment

Use symbolic assignment
Delete...

Connect to selected target devices
Disconnect from target system
Accessible nodes

IP addresses of PG/PC interface...

FwoTOTToTTTS
Project Edit_Insert _Targetsystem Viewf | cMOTON device B -'—
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2.The window "New Project' opens, in which the name of the new
project must be entered. In this example the name "R5_Profinet_
IRT_U402" is selected. Confirm your entry by pressing the "0K"
button.

Uzer projects |

Mame I Storage path
% Profibus_P101_Z13 Z:4Program Files [x868)%SIEMEMNS4Ste
% RS 1Magnet IRT_Messe ipc  z'program files [#86])ssiemenshatep?:
% RS _Hannover_tesse Z:4Program Files [x868)%SIEMEMNS4Ste
% RS MIF_Test Z:4Program Files [x868)%SIEMEMNS4Ste

< .

™ &dd to curent multiproject
Mame: Type:

|H 5_Profinet_IRT_U402 | Project - [

™ F Library
Browse... |

Cancel | Help

Storage location [path):
IZ:\Program Filez [«86%S1EMEMSYSteperpj

Fig. 52: Creating an new project

3.Insert the controller into the application. In this example, the
Siemens SIMOTION P320-4 device is added. To do this, select the
entry “Insert SIMOTION device” in the project bar on the left with
a double click. The "Insert SIMOTION device" window opens. In
this example, the device version "P320-4 PN" is selected. Confirm
the selection by clicking "OK".

) —

Fig. 51: Creating an new project

SIMOTION

SIMOTION P E

=8 RS_Profinet IRT_U402
) Insert SIMOTION device
) Insert single drive unit
£ UBRARIES
{1 SINAMICS LIBRARIES
{11 MONITOR

BALT F50X000XX X2

SIMOTION version Vs T 5

¥ Open Hw Config

oK Cancal Help

e

Deletes the selected object —

Fig. 53: Inserting a SIMOTION device

825771 Gigabit Netwq
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4. After the confirmation the window "Properties - Ethernet interface"
opens. Click the "New..." button in the "Parameters" tab to create
a subnet.

| Properties - Ethernet interface

PO (RO/S2.6

General  Parameters

if & subnet is selected,
the next available addresses are suggested

[ Gateway

IP address:
sadress Do not use router

Subnet mask:

[192.188.0.1
255.255.255.0

[ Use different methed to obtain IF address

1 Use router

Address:

Properties
Delete

Subnet:

Cancel | Help

Fig. 54: Creating the subnet

5.The window "Properties - New subnet Industrial Ethernet" opens.
Confirm the entries by clicking the "OK" button.

Properties - Ethernet interface PNxdO (R0/S2.6) ‘

Properties - New subnet Industrial Ethernet

General |

Name: Ethemet{1))
IDDFB - |0DD&

Project path I

57 subnet ID

Storage location

of the project: IZ “\Program Files (xB6)"SIEMENS"Step7\s 7proj\R5_Profi

Author: I

Date created:
Last modfied:
Comment:

09/04/2019 01:49:53 PM
09/04/2019 01:45:53 PM

Fig. 55: Setting the subnet
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6. After confirmation, the window "Interface Selection - P320"
opens. In this example, the interface "Intel 82577..." is selected
as the network adapter. Confirm the entry by clicking the "OK"
button.

Interface parameterizations in the PG/PC:

Atheros AR9285 Wireless Metwork Adapter. TCPIP
Atheraz AR9285 Wireless Network Adapter. TCPIP
Intel[R] 82677LC Gigabit Network Connection. TCF
IntellR] 82577LC Gigabit Network Connection.TCH
Siemens SIMOSIM Yirtual Ethernet Adapter TCFIP
Siemens SIMOSIM Virtual Ethernet Adapter. TCPIP
T5 Adapter [E

Cancel

Fig. 56: Selection of the interface

7. After confirmation, the hardware configurator opens.

(84 suton €dt Incen PLC View Options Window Hep -]
D@8 &(&| 0F bk (DOE RN

0 gstem 110

& & I SHOTON Dbt

i
it
il

R

o

Fig. 57: User interface of the hardware configurator



7.2 Integrating the GSDML file

The properties and functions of a PROFINET 10 field device are
described in a GSDML file (General Station Description). The XML-
based GSDML file contains all relevant data that is important both for
the implementing the device in the controller and for data exchange
during operation.

The GSDML file of the R-Series V PROFINET is available on the
homepage www.mtssensors.com. The GSDML file of the R-Series V
PROFINET is packed into a zip file containing the data for the MTS
profile and encoder profile. Download the GSDML file and save it on
your computer.

1.Click in the upper menu bar of the hardware configurator under
"Options" the entry "Install GSD File...".

E’a HW Config - [PCStation (Configuration) -- R5_Profinet_IRT_U402]
Eﬂ] Station Edit Inset PLC  View | Options | Window Help

0= 2~ B S Customize... Ctrl+Alt+E
Specify Module...

arc Configure Network

1 .

3 5550 Symbol Table Ctrl+Al+T .
X7 PNxlE Report System Error...

X1P1 Port 1

X3 Fheca Edit Catalog Profile

X3P1R Port 1 Update Catalog

x3P2R || P2

Install HW Updates ...
Install GSD File...

Find in Service & Support...

Create GSD file for I-Device...

Fig. 58: Starting the installation of the GSDML file

2.1n the window that opens, specify the location where the GSDML
file of the R-Series V PROFINET is stored. All GSDML files in
the selected folder are displayed. Select the GSDML file of the
R-Series V PROFINET from the list and start the installation of the
GSDML file by clicking the "Install" button.

=
Install GSD Files Ed Brole
B
Install 63D Fles fom the diecto - ;
Browse for Folder ==
o 2 Browse
Select a directory containing GSD files
Fils Langu
G30MLVZIZMTSH > )l Apabata 21 /M vem  Engist
£ Contacts
& Desktop
My Documents
» |, Downloads
» | Favarites
# Links 3 -
1 MIF2_GSDML, |= 3
) My Music b m
g 4 » | 2] My Pictures = 3
£ Saved Games L
ST i ‘
Close Help L
T -
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3. After successful installation of the GSDML file, the window shown
opens. Confirm the successful installation by clicking the "OK"

[ CTTETEITTy IO TIVE T O SySTEm TTo0y T
= = | Profile:
Install GSD Files
Install GSD Files: from the directary =

‘E W sershMessehMIFZ_GSDML Browse

Version | Langu
1200:008M V232 Englis!

Install GSD File (13:4986) ==
'0‘ Installation was completed successfully.
B
< v
YO0 3AX0 1F
Irstal \ Show Leg Select Al Deselect Al \ H ‘
Close Help L

Fig. 60: Successful installation of the GSDML file

7.3 Integration and configuration of the sensor with MTS profile

The following instruction describes the integration and configuration
of the R-Series V PROFINET with MTS profile.

1.In the menu bar "Catalog" on the right of the hardware
configurator the PROFINET devices are listed. Expand the entries
‘PROFINET 10" » "Additional Field Devices" & "Encoders" 2
"Temposonics position sensors'. Select the R-Series V with the
name "MTS R-Series PNIO MIF version 2.0".

jew Options

aa OB

WindowHelp

] 3 Ehona() POFNE 10 syt 100
.

[ Moo Ut rumtes Famnso | Wi sdess | 1odors | Conment

) EI} T
B

e
& SMOTION Dt

7 Bl

,»4
JsSo. CH0_IR1_ME 2.0

o |

Fig. 59: Selection of the GSDML file for installation
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2. Drag the entry of the R-Series V from the "Catalog" into the main
window and pin it to the PROFINET network. The R-Series V icon
is displayed on the network. If the R-Series V icon on the network
is marked, it will be listed in the address list at the bottom of the
hardware configurator. In this example, the sensor is assigned to
slot 0.

W Confiy - TPCStton (Confguraton) 5 Prafmel T 1021 =15

Fig. 62: R-Series V PROFINET with the name MTS-R-Series-PNIO-MIF in the address list
of the hardware configurator

3. Various input modules are available for the R-Series V PROFINET
with MTS profile. Expand the entry “Input moduls” below the
sensor "MTS R-Series PNIO MIF version 2.0" in the catalog on the
right. The following input modules are available:

* All positions: This module contains the positions of up to 30
magnets. The number of magnets shown in this module depends
on the number of magnets specified in the parameter "Number of
Magnets". With this module, 160 bytes are always transferred. Each
magnet is assigned 4 bytes for the position value (1st magnet: 0...3
bytes, 2nd magnet: 4...7, etc.). If less than 30 magnets are operated
on the sensor, the unused bytes are written with "0".

* All velocities: This module contains the velocity of up to 30
magnets. The number of magnets shown in this module depends
on the number of magnets specified in the parameter "Number of
Magnets". With this module, 160 bytes are always transferred. Each
magnet is assigned 4 bytes for the velocity value (1st magnet: 0...3
bytes, 2nd magnet: 4...7, etc.). If less than 30 magnets are operated
on the sensor, the unused bytes are written with "0".

* Position: This module contains the position of a magnet. Afterwards
you must assign a magnet to this module.

* Position and velocity: This module contains the position and
velocity of a magnet. This module transfers 8 bytes. The bytes 0...3
contain the position value and the bytes 4...7 contain the velocity
value of the selected magnet. Afterwards you must assign a magnet
to this module.

« Sensor status: This module shows the current status of the sensor:
* Gurrent power supply in mV
* Number of magnets on the sensor rod
« Bit mask for indicating which magnet number is detected on the
sensor
« Velocity: This module contains the velocity of a magnet. Afterwards
you must assign a magnet to this module.

|| Bt | tht|
Profile: |Standard ﬂ
[jl--%'ﬁl PROFIEUS DP

-3 PROFIBUS-PA,

£ PROFINET 10

=-C3 Additional Field Devices

E|{:| Encoders

E|{:| Tempazonics position sensors
E MTS R-Series firmware version 1.0 (EP)
ﬁ MTS R-Series firmsare version 1.1
EE MTS R-Senes PNIO MIF version 2.0
B2 Input module
All Pozitions
AllVelocities

Pozition and velocity t&
Senzor status
Welocity

- Drives

-0 Gateway

-0 HMI

=1 10

-] Ident Systems
- Metwork Components
H-C0 Sensors

-0 Switching devices
-} SIMATIC 300

- SIMATIC 400

- SIMATIC PC Based Cantral 300,400
[

:

A8, GIMATIC PC Station
. [ SOTION Drivehazed

Fig. 63: Input modules of the R-Series V. PROFINET with MTS profile in the catalog of the
hardware configurator
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A double click on the selected module adds it to the sensor in the
address list. The selected module can also be dragged and dropped
into a free slot of the address list. In this example, the "Position"”
module is selected and added to the address list. The address is
assigned automatically.

= (1) MTS--Series PHID-MIF

Shot Madule Drder number | address | 0 addiess | Diagnostic Addess C;
& MTEF7-Senios FNIEMI s

Seabrakat 7 e —[,\,} ST

Subelt 75 Pt ST

Subsie 35 |[] Aws A

[0 |om |~ | @ | @] e || =

n

ress F1 to get Help

Fig. 64: Input module "Position" in the address list of the hardware configurator

While the "All positions" and "All velocities" modules contain up to 30
magnets, the "Position", "Velocity" and "Position and velocity" modules
contain the values of only one magnet at a time. Therefore, a magnet
must be assigned to these modules. This assignment is carried out by
double-clicking on the module in the address list. After a double click,
the "Properties - Position" window opens to display the properties of
the input module "Position". In the "Parameters" tab a magnet can be
assigned to the selected module.

Properties - Position - (R-/51)

General | Addresses  Parameters

Yalue
=423 Parameters ]
=HZ3 Position parameters |
[£] Version of position parameter 2017/01/26 |
[Z] Magnet to measure [ ~|

IR

Cancel Help

Fig. 65: Assignment of the magnet to the selected input module ,, Position*

4.To view and configure the parameters of the sensor, double-click
on the "MTS-R Series-PNIO-MIF" module in slot 0 of the address
list. In the opening window "Properties - MTS-R-Series-PNIO-
MIF" select the tab "Parameters". Set the parameters according to
your application.

Temposonics® R-Series V PROFINET RT & IRT
Operation Manual

Properties - MTS-R-Series-PNIO-MIF (R-/50) =5 |
General | Addresses Parameters
Yalue
=3 Parameters |
& isor paramete
% [Z] Version of sensor parameter 2017/03/07
[E] Resolution 1 micron
[#] Filter Type Mo filter
[£] Filter Window Size 2
[] Velacity Window Size 8
[£] Velocity Output Unit mm/s
[E] Measuring Direction Forward
[E] Number of Magnets 1
[#] Wreng Mumber of Magnets Magnet detection alarm off
[Z] Power Supply Alarm Pawer supply alarm off
3 [£] Extrapolation Mode Off
r [E] Internal Linearization Off
» # ] Position offset parameters 1
=1 I
| 4 Cancel Help

Fig. 66: Setting of the parameters of the R-Series V PROFINET with MTS profile

The following parameters can be adjusted:

* Resolution (Setting of the resolution for position measurement)
Possible values: 0.5 pm; 1 ym; 2 pm; 5 pm; 10 pm; 50 pm or
100 pm

« Filter Type (Setting of the filter of the output value)

* No Filter (default value)
* FIR (finite impulse response filter)
* IR (infinite impulse response filter)

* Filter Window Size (Setting of the number of position values for
calculating the filter of the output value)
Possible values: 2...16

* Velocity Window Size (Setting of the number of position values for
determining the velocity of the position magnet)
Possible values: 2...16

« Velocity Output Unit (Setting the unit of the velocity output)
Possible values: steps/1000 ms; steps/100 ms; steps/10 ms; mm/s

* Measuring Direction (Setting of the measuring direction for
position or velocity measurement)

* Forward (default value)
* Reverse

e Number of Magnets (Setting of the number of position magnets
that are used simultaneously on the sensor). If more magnets are
configured than specified in the order code, a parameterization error
is output. The alarm is output via alarm ID 16 (Fig. 67).

* Wrong Number of Magnets (Setting of the alarm behavior when
the actual number of position magnets differs from the specified
number of position magnets)

» More or less than configured

» More than configured

* |ess than configured

» Magnet detection alarm off (default value)
The alarm is output via alarm ID 27 (Fig. 67).
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* Power Supply Alarm (Setting of the alarm behavior when the power
supply is out of the specified range)

 Supply voltage too high or too low

 Supply voltage too low

* Supply voltage too high

* Power supply alarm off (do not send alarm) (default value)

The alarm is output via alarm ID 17 (Fig. 67).
* Extrapolation Mode (Setting of the sensor behavior in case of
oversampling)

* On (The minimum cylce time of the sensor when the Extrapola-
tion Mode is on is 250 ps, independent of the number of mag-
nets)

* Off (default value)

* Internal Linearization (Setting of the internal linearization)

* On (Internal linearization can only be activated if the table of the
internal linearization is stored on the sensor)

* Off (default value)

If the internal linearization is to be activated although the
corresponding table is not stored on the sensor, a parameterization
error is output. The alarm is output via alarm 1D 16 (Fig. 67).

* Position offset parameters: Shift of the lower range value,
separately for each magnet.

Alarm ID Meaning
decimal hexadecimal
27 1B Wrong number of magnets
17 11 Invalid operating voltage
16 10 Parameterization error

Fig. 67: Alarm messages - MTS Profile

7.4 Configuration of the sensor in the network

1.To be able to configure the network settings of the sensor, mark
the symbol of the R-Series V PROFINET on the network. Click in
the upper menu bar on the entry "PLC". Then select the entry "Edit
Ethernet Node" under "Ethernet".

2.In the opening window "Edit Ethernet Node" you can search for
the sensor via the button "Browse...".

BB HW Config - [PCStation (Configuration) -- RS_Profinet IRT_U402]
Bl Ststion Edit Insert [PLC| View Options Window Help
D228 B & Download... CrlsL
- Upload...
2(Fc Download Medule Identification...
1 FINET 10 system (100)
5 = Upload Module Identification to PG...
Xt FRBE =
e Faulty Modules... B (1:; MTSR-
X3 Phéc Module Information... Ctr+D '?\g
x3p1R [ Poai =
- S Operating Mede... Ctrl+1
Clear/Reset...
Set Time of Day...
Monitor/Modify
Update Firmware...
Save Device Name to Memory Card...
Ethernet » Edit Ethernet Nede
) [P PROFIBUS v Verify Device Name... h
— o s S Assign Device Name...
A-Seie
=3 Save Security Events.. 'an
Siot | /@ Modue T et Fter [ TA83Ess | O addiess | Disgnostic Address |
| & | B2 ATEF-Sonmos PHIOHIF | | [ | £288~ [
Supstr 7 |1 swentoce [ | I [ I

Fig. 68: Starting the network configuration of the sensor

] -
b Edit Ethemet Node =)
is ‘ ~Ethemet nod
Modes accessible online =
MAC address 00-03.CA-000523 Browse... ElE
Ethemi [} 1
— | Profile:
56t IF configuration
R
& UselP parameters g
=4 A
Gateway o4
1P add [iszieaas
addess [152.168.05 Do not use router
Subinet mask: 255, 255, 255,10  Use router
Address
" Dbtain IP address fiom 2 DHCP server
- Identified by
& Client ID 0 WAL address € Device name
Client |D: [ o
b
Devices connected bo an enterprise network or directly o the intemet must be - -]
sppiopristely protected against unauthorized access, e.g. by use of firewalls w-
and network ssamentation. ]
For more information about industrial securily, plesse visit
T | & E
S B
Assign IP Configuration | - =4
=
—Assign device = =
5]
Devics nams : Aassign Marne = ||=-E
mts-r-series &
E-E
Fieset to factory setting: -
Reset
MTS Se
Postion
Close | Help GSDML
T ||zoi7102
—————————————————————————

Fig. 69: Searching for devices in the network for configuration

3. All devices in the network are listed. Select the R-Series V
PROFINET sensor to be configured from the list. The LED for
sensor identification is activated via the "Flash" button. The
identification LED on the selected sensor flashes. In this example
the sensor "MTS R-Series PNIO MIF version 2.0" is selected. In
this list of available devices, the control in the network is also
displayed.

| ]
Browse MNetwork - 2 Nodes -
Start i | | IP address MAL address Device tipe | Mame
0.0.00 0 MTS R-Sei £
Stop | 1927168.0.4 20-87-56-60-1C-16 SIMOTION P prsic h
[V Fast search
4
< | m »
3 Flash | MAC address: -
——4 Cancel l Help ! 1
Beviee name I zsmgn Hame I ’_

Fig. 70: Selection of the device to be configured
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4.The MAC address of the sensor is displayed in the "Edit 6. Assign the name of the device in the window "Edit Ethernet Node"
Ethernet Node" window. Enter the IP address and the subnet by an entry in the field "Device name". In this example the sensor
mask according to your network. Then click the "Assign IP has the name “MTS-R-Series-PNIO-MIF”. Then click the button
Configuration" button to perform the configuration. "Assign Name". The successful execution of the name assignment
is shown in the following window. Gonfirm this by clicking the
U402, -
LHE‘: | et Evemet Noge =5 3 "OK" button.
k? Ethernet node
e Mades accessible online |% [a0z]
MAC addrese [OBGBES . Bowse., |: o Help | et Ethernet Node )
Ethem: [} i e r? Ethemet node
Set IP configuration i MNodes accessible online _;‘
e ?ﬁ MAC adress BG5S b, Alees ]
Gateway =] o —Elem u Profie: |}
P address: 21805 & pometuse e & s:x P configuration e
Subret mask 255 255, 255.0  Use router iUz IEpaienetery DE e
|P address: 192.168.0.5 f;h:)v::ot VSR 2 E[
" Dbtain IF address from a DHCP server Subnet mask: ’W ™ Use router
Ideriified by [lEieees
2 & &  Obla Edit Ethernet Node (4502:703) @
Client D -
|dentifi _
r + e The parameters were transfenred successfull
Devices connected to an enterprise network, or directly to the intemet must be Y & ‘ol ’ ' t !
& appropriately protected against unauthorized access, e.q. by use of firewalls & g
and network. segmentation.
For more informalion abovt industial secuity, please visi | &l v
= hitp: /v siemens. com/industrialsecurity I g e @
Assign IP Configuration = {i
2 i | 7i g & i ey ERu ‘ =0
Assign device narme E @ d hitp: eweony siemens. com/induistialsecurity _— 8
S _ P - Assign P Configuration | |_‘ 8
1 Assign device name 15 @
Reset to factory settings — : 1 " SIM:
o 1N [E Device name: IEEE T e im
R [MTS Reset to factory seftings — o
Close Help —_1n EE:D‘;E Rleset | | sl
| g MTS Sensor
— Position
Close Help o8 GSDMLAZ.
Fig. 71: Network configuration of the selected sensor A
Fig. 73: Successful execution of the name assignment of the sensor
5.The successful execution of the configuration is shown in the
following window. Confirm this by clicking the "OK" button. 7.To check the assignment of the name, click on "PLC" in the upper
menu bar. Then select the entry "Verify Device Name" under
U402] M "
Help Edit Ethernet Node 2 Ethernet".
7| n2 Etherret node 8.The successful check of the name assignment is confirmed in
Modes accessible online N . . . . . " n
I TETTEE— o } Lhef[tfollowmg window. Close the window by clicking the "Close
Ethemd 1 utton.

Set IP configuration

% Use IP parameters T =
erify Device Name v &J

Gateway

P adcess: i ;
address: 15216805 & Dot use fouter Available Devices
Subnet mask: 255,265 255.0  Use router Device name | Status \ IP addiess MAC addiess
e [———— MTSR-SeriesPNI0 MIF 7 19216805 O003-CAO0C
Edit Ethernet Node [4502:703) =5

The parameters were hiansfemed successhully
L 0 g Please refer to the information on this message in the help
P system,

Help |

O i ] v

I Show only missing and inconectly configuied dewices _;‘

Close Help

Lo -

.
hitp: £ /v, siemens. comyindustrialsecurity

Azzign IP Canfiguration |

Assign device name

Device name: Assign Name
mks-r-senes

Reset to factory settings
Reset
Close Help

Fig. 74: Successful check of the name assignment

FITTTIIT

1

Fig. 72: Successful execution of the network configuration of the sensor

1371



Temposonics®R-Series V PROFINET RT & IRT
Operation Manual

7.5 Enable RT mode and IRT mode

The R-Series V PROFINET supports both RT mode and IRT mode. The
sensor is set to the respective mode during the connection setup with
the controller. The following steps describe how to activate the IRT
mode on the controller.

2.Double-click on "Subslot 2 R" in the address list to open the
"Properties - Interface - Port 1 (Subslot 2 R)" window. In the
“Topology" tab, assign the port of the sensor to the controller. In
this example, port 1 of the sensor is assigned to the controller.
Confirm the entry by clicking the "OK" button.

Properties - Interface - Port 1 (Subslot 2 ) === Ei Ein
P . . . i | | Erol
1.The sensor is informed when the connection is established that e ] | —
. . . . Port Interconnection
the IRT mode is activated. To do this, set the port, to which o PR T
the sensor is connected, to the isochronous mode. Select the M Localpor:  [Copoer Patnersar:  [Cooper
R-Series V icon on the network, so that the sensor is displayed i Jowe= -
in the address list at the bottom of the hardware configurator. Fatnes
. . Y . Partner part: I\ -
Double-click on the "Subslot 1" in the address list to open the "
“Properties — Interface (Subslot 1)" window. In the window select ]
the tab "Synchronization" and set the parameter "Synchronization = =
role" to the value "Sync slave". The value the "RT Class" is set to l ‘
. . o " " Orcder rumber -
the value "IRT". Confirm it by clicking the "OK" button. P 3
||| | Cablelengh <100m <] (Signal delay time: 060 ) I
" Signal delay tme [is]: ps0——— |
Properties - Interface (Subslot 1) 5=
Cancel Help
[ EEE s e | E———————
—— T Fig. 76: Assignment of port 1 of the sensor to the controller
= 3 Configuration
[Z] Synchronization role . .
g ety o Bm_}s;?mmmfauﬁ g 3.In this example, port 2 of the sensor is not connected to another
2] IRT option High perfarmance | component. Therefore the entry "Any partner" is selected in the
“Topology" tab under "Partner port".
Properties - Interface - Port 2 (Subslot 3 ) =5 E En
-4 Genersl | Addresses Topology | Options | TlEs
-
1 1 Port Interconnection
e
Medium: Local port [Copper Patnerport: [ -
1 Cable name: [Coper =
[ I
| 4 A Fartners
B 3 Partner port [Ary partner -]
B Cancel Help = - -
[ | | | Ordet ruriber | | )
Cable Data E
Fig. 75: Setting the sensor via the control to the IRT mode as "Sync slave" O
—— —_ I
Cancel Help
f—— 1 i

Fig. 77: Port 2 of the sensor is not assigned to any device

4.To operate the sensor and controller in IRT mode, select at the
controller the isochronous mode. Double-click on the "P320"
controller in the controller icon "(0) PC" in the main window.
As described in chapter 7.1, the control "P320" is used in this
example. The window with the properties of the controller
"Properties - P320" opens. In the "Isochronous Tasks" tab, activate
the entry "PNxIO (X3): Use I/0 data isochronously to the Servo".
Confirm the entry by clicking the "OK" button.
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Station (Configuration) -- RS_Profinet_IRT_UA02]

Properties - P320 - (R0/S2) =
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6. To set the cycle time with which the controller (Sync master)
polls the sensor (Sync slave), click with the right mouse button
on the network. A menu opens. Select the entry "PROFINET 10
Domain Management...".

[ER W Canfig - [PCStation (Configuration) - R5_Profinet IRT_U02]
B Stotion Edit Insert PLC View Options Window Help

DB g oo ol |2 |8 (w2

Borc
L = __Ethemet{1): PROFINET IO system (100) _

2 [frso < |
- = Copy CurleC
xre1 Port T Paste ctri+v
X3 PO

Paste Shared
X3PIR Port 1
XIFZR Port 2 )

Insert Multi-Controller Device

Insert Object..
Edit PROFINET 10 System IP Addresses..

PROFINET I0 Domain Management.

PROFINET IO Topology... I}
PROFINET IO Multi-Controller Devices.

PROFINET IO LLDP Mode.

Specify Module.

< 0
Delete Del

Device Nurber | [ 1P adde... | Device Name | Order number
[ 192.168.0.3[MTS-A-Seres-H
i 1 i

48| Ethemes(1): PROFINET 10 system 100) Move

Size
Minimize

Maximize

Fig. 78: Assignment of port 1 of the sensor to the controller

5.1n Fig. 75 the sensor was set as "Sync slave" via the control
in IRT mode. Make the setting on the controller in the same
way. Activate the isochronous mode on your controller. Fig. 79
shows this for the interface X3 — PNxIO. By a double-click on
the interface in the icon of the controller "(0) PC" in the main
window, the "Properties - PNxI0" window opens. Set in the tab
"Synchronization" under the entry "Configuration” the parameter
"Synchronization role" to the value "Sync master'. Confirm the
entry by clicking the OK" button.

HW Config - [PCStation (Configuration) - RS Profinet IRT_U40Z]
Wil Station Edit Inset PLC View Options Window Help

D=s-8 8 g L=l

GoTo »
Alt+Return
Ctri+Alt+Q

Object Properties...
Open Object With..,
Assign AssetID...

Product Support Information Ctri+F2
FAQs Ctrl+F7

Find Manual Ctrl+F6

isplays properties of the sync domains of the current subnet andalld >t Pevice Tool

Fig. 80: Starting the "PROFINET 10 Domain Management"

7.The window "Domain management - Ethernet" opens. In the
"Sync Domain" tab under "Send clock time", set the cycle time
with which the position or velocity values are requested from
the sensor. Note the measurement cycle time of the sensor. If a
polling cycle time is selected that is shorter than the measuring
cycle time of the sensor, activate the "Extrapolation Mode"
parameter for the sensor (see Fig. 66 for setting the parameters).

BOrC
: L Y
= o ) Confirm the entry by clicking the "OK" button.
Generd |  Addesses | PROFINET |  Sender Receiver |
|-Device ‘Synchronization | Wedia redundancy 1 = = THhemetT -
B Stetion Edit Inset PLC View Options Wind
D&e 8 § & 8@ o @E|[| >neme | VR Domen |
Parameters Value
=63 Configuat e
= e pRTE 20r o dor orctorsndded =] New
8] Nome main P — I 5
RTcl & o — Seodcecme [0 ] | Detis
[E] IRT option High performance o msl: = e
4 e I
X3PIR .00
= - W
- Staon /10 sytem [Subnet
- PCStation / PROFINET 10 system (100) 192168.0.0/ 24
-0
index Modue Order number Fimod |
P320 6AUT 320-4DXXX-3AX0  [V5.1
G
At ] [ 4 “Siation / Device Name = Vedia Redu
AT PCStatic Syne
:z; ’T‘ Cancel Help ﬂ:‘ Ethemet(1): PROFINET 10 system (100) PCston ((DMISRSSIESENOME S
it 7. - Device Number P addie... | Device Name | Ord
i ‘ ‘ msrnrsﬂmrn‘
Fig. 79: Setting the controller for IRT mode as 'Sync master”
Woses
Dy
Cancel Heb

press F1 to get Help,

Fig. 81: Setting the cycle time in IRT-Modus
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8.To adjust the connection of the sensor for the IRT mode, double-
click in the address list on the “Interface” module in "Subslot 0".
The window "Properties - Interface (Subslot 1)" opens. In the
'I0 Cycle" tab, select the "Servo" entry in the "Assign 10 device in
isochronous mode" field. Thus the "Servo" is defined as the 10
device for the isochronous mode for the connection in the same
way as for the control.

D&% 8 & sinaln [N B w2
20rc Properties - Interface (Subslot 1) =)
1 5
tz 7550 5| Genea | Addrmsses | Synchonizaton 10 Cycke | Mediaredndancy |
Xt PRIE I |
ipr = Updte Time
X P10 Mod Fced factor
XIPIR Port T Factor ‘Send clock [ms]
Leledd IEH Update tine ms}: 000 - x [foo0
Watchdog Time
Number of accepted update cycles with missing 10 data: 3 5
Watchdog time frs]: P
Isochronous Mode
Assign 10 device nsochronous mode: =
ar a E - 1000000 Datacyle sl [1000.000
= (1) TSR Seies PNIDMIF Ti/To mode: inthe networkc
Slot Modk Order number Time Ti fead in process values) [1s] [125.000 j
[T000
Timebase Ti/To
Time To output process vales) [s] | "
St 2 At =
Skt 7 FrE
Posiion s Mode Modues / Submodules.
Cancel Hep
g I [ [ [

Fig. 82: Adjustment of the sensor via the control for the IRT mode

7.6 Downloading the program to the controller

1.In order to load the station onto the controller, it must be
consistent. Check the consistency by selecting "Consistency
Check" in the upper menu bar under "Station". The check is
started.

m[ Stat\on] Edit Insert PLC View Options Window Help
O Mew. Ctrl+N

| Open... Ctrl+0
Open ONLIME
Rlo= Ethemet(1): PROFINET IO system (100)
Save & MTSR]
Save and Compile Ctrl+5 -
Properties... - i
Import...
Export...
Censistency Check Ctrl+Alt+K
Check CiR Compatibility i’}!’ Ctrl+Alt+F

3. Save and compile the created program by clicking the "Save and
Compile" button in the menu bar.

% HW Config - [PCStation (Configuration) -- R5_Profinet_IRT_LI402]
E"] Station Edit Insert PLC View Options Window Help

& s gn |23 %8 w2

[
Fk ave and Compile
7
2 ([ PC

Fig. 85: Saving and compiling the project

4. After successful compilation, download the program to the
controller by clicking the "Download to Module" button.

HW Config - [PCStation (Configuration) -- R5_Profinet_IRT_UJ402]

@) station Edit Insert PLC View Options Window Help
corins cfabonuy
Download to Module
BC.

Fig. 86: Downloading the program

5.The "Select Node Address" window opens. Click on "View" to
display which address is set on the controller. If necessary, adjust
the address in the "IP address" field. Confirm with "OK".

|

Select Nede Address

Over which station address is the programming device connected to the module

Btheme Stationmanager?

Rack:
Slat:

Target Station:

F)F)LEE

Enter connection to target station:
1P address MAC address Module type | Station name | Medule nar

192.168.0.1
4 L I | [

Accessible Nodes

4 I | +
| ==

Devices connected to an enterprize network. or directly to the internet

Fig. 83: Performing the consistency check

2.The results of the consistency check are then displayed. Close the
window by clicking the "Close" button.

Consistency Check aalr v« =)
Litof Messages:
T 10 system (100)
FULERE
o)
Message
[onsistency Check (1230:5060)
o The station is consistent. -
(7 )

Fig. 84: Results of the consistency check
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muzt be appropriately protected against unauthaorized access,
&.0. by use of firewalls and network segmentation
For more information about industrial security, please visit

hittp: v, siemens. com/industnalsecurity

|

\

Cancel Help

Fig. 87: Selecting the node address for downloading the program




7.7 Creating a program for recording the raw Position Values

1. Open the software configurator of the Siemens SIMOTION.
Double-click on the "ADDRESS LIST" entry in the menu on the
left to open the address list at the bottom of the screen. In the
view "I/0s" the input and output modules of the created program
are listed. In this example, an input module with the name
"Positionbytes" is created.

mjm Edit Insert Targetsystem View Options Window Help
=T T e o e R |
| [aoner =] %] | = IIm =) |

-8 RS_Profinet IRT_U402
#) Insert SIMOTION device
) Insert single drive unit
[ P320 [P320-4 PN]
] EXECUTION SYSTEM
P soneess T N
{8~ GLOBAL DEVICE VARIABLES
] AXES
] EXTERNAL ENCODERS
{71 PATH OBIECTS
4 cams
{3 TECHNOLOGY
2] PROGRAMS.
flla MTS-R-Series-PNIO-MIF [10-De:
1] LIBRARIES
1] SINAMICS LIBRARIES
2 MONITOR

&

C P—m—

Froject | Command ibrary | Otiect browser
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4.To download the project to the controller, first press the "Connect
to selected target devices" button.

% SIMOTION SCOUT - RS_Profinet IRT_U402
Project Edit Insert Target system View Options Window Help

D% @) $%|e) o] ] <=l Xl Bl ]l 2|
J|<Nuhltsr> ;I E‘“I j HJI ;IH IConnectto;electedtargetdevlces‘

S

Fig. 91: Connecting with target devide to download the project

5.Then click the "Download project to target system" button.

= = —
Project Edit Insert Targetsystem View Options Window Help

|
D= 8l =] o] el = ] ) o dlal:) 2] =
| [ =] B)||] el ek rload project to target system]

L = 5% BS Profinet IRT 1402 A

x

|

Fig. 92: Downloading the project to the target system

The "Download to target system" window opens. Confirm the
entries by clicking the "Yes" button.

P320: Address lit

ﬂ ﬂ Yiew [Ds |
= Tio snarees [Reaol] Trray W process image |Straieay [Dispiay  substiate ] T [contro
ST ~la i O I FO i 2 PV YR 0k I

1 [ [ [ [ [ [ [ [ [T

Fig. 88: Creating an input module in the address list of the software configurator

2.Enter the start address for the created module in the "I/0 address"
column and the number of bytes in "array length" column. In
this example, the start address "512" and an array length of
4 hytes are assigned to the module. Select the I/0 address
according to the entry in the hardware manager: in Fig. 64 the
module "Position" was added to the address list of the hardware
configurator and the address 512...515 was assigned. The length
of the array is then created.

load to target system (WWES:

The data will be downloaded to the target system. This can take
several minutes!

¥ Store additional data on the target device
™ Including DCC chart data
[¥ Aiter lnading, copy RAM to ROM

Start download?

Additional CPU options »>
Help

Mo

Fig. 93: Starting the process to download the project to the target system

6. After successful download to the controller, the raw position
value of the position magnet is displayed in the address list in the
column "Status value". In this example, the raw position value is

o T e displayed as a hexadecimal number in 4 bytes.

e ) PIB 512 (ARRAY OF BYTE B ubstiut

2 0] PIB 512 BYTE 1 | Substitu... |HEX

3 1] PIB 513 BYTE 1 Substitu... |HEX. P320: Address st

5 o s = : B e o K — S| N—

s ' fﬁ:‘ o e ﬂ‘ﬁgmﬂ‘" S e 3

Fig. 89: Setting the start address and the array length for the input module MEE:% % E iZEE E e
3. Save and compile the created project by clicking the "Save project <
. B . | B Ao ] = Sumbolbomner ©= Ak b | [0 Addess seup et ) [ =R K- T
and compile changes" button in the menu bar. e T R

Project Edit Insert Targetsystem View Options Window Help

Ela) s(mie) || ¥ =l xlx]

ave preject and compile changes (Ctrl+ Alt+B) = u 7
= =ITIT L=TIE :
I —
Fig. 90: Saving and compiling the project

a1 | ||| %5 S| | B ||| ¢

<Mo fiker>

Fig. 94: Displaying the position raw values in the address list
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7.8 Creating a program for evaluating the raw position data

1.To display the raw position data as a decimal value, a ST program
is created. To create an ST program, click the "Insert ST source
file" in the menu on the left of the software configurator. A
corresponding window opens. In this example, the program is
given the name "ST_1". Confirm the entry by clicking "OK" button.

2| 0 1 2 5 = < =1
=1 9| oI ] =)

# ) Insert SIMOTION device -
) Insert single drive unit
<-4 P320 [P320-4 PN]
1] EXECUTION SYSTEM
48~ ADDRESS LIST
- GLOBAL DEVICE VARIABLES
£ Axes
{1 EXTERNAL ENCODERS
{1 PATH OBJECTS
£ cams
{1 TECHNOLOGY.
=1 PROGRAMS
- Insert STsourcefile
-] Insert MCC unit
1 Insert LAD/FBD unit
) Insert DCC chart E
Ol — ’

Project [ Command fbary

[etio iter> Insert ST source file

Nare %

General | Compiler | Addtional setings |

‘ Code size whenlast saved:

Esisting Programs

Comment.

P320: Address list

e[

= ame.

1105 -

10 address
Al -
PB 512
PBE12
PB 513
PB ST
PB S5

v
ead onoa]| ¥ pen edtor automaticaly: I

A

Lo r

"
Postionbyles

| oo | o] =
2

Cancel Help

[3

‘

Fig. 95: Connecting with target devide to download the project

2.The following figure shows an example program with the name
"PositionCalculate" for the conversion of raw position data into
decimal values.

3.Double-click on "GLOBAL DEVICE VARIABLES" in the menu on
the left of the software configurator. The window for the global
device variables opens at the bottom of the software configurator.
Select "DEC" in the display format to display the values as decimal
numbers.

E SIMOTION SCOUT - R5_Profinet IRT_U402 - [ST - [P320ST_L ]|
B Project Edt Insert Targetsystem View Options Window Help

e Lo )| =] L] sl o) =) 2o 5 2| | EESE

[wam =] ||| =R 5] =
= 1 INTERFACE
) Insert SIMOTION device z PROGRAM PositionCalculate;
) Insert single drive unit 3 lewo zurenrace
- P320 [P320-4 PN] 1 -
8] EXECUTION SYSTEM 5 []IMPLEMENTATION
S~ ADDRESS LIST | 6 PROGRAM PositionCalculate
‘8- GLOBAL DEVICE VARIABLES 7 Position := DWORD_TO_DINT(
#101 AxEs 0 SHL (BYTE_TO_DHORD (Eosit: , 2a) on
() EXTERNAL ENCODERS = 9 SHIL (BYTE_TO_DWORD (Posi; , 18) OR
£ PATH OBJECTS 10 SHL (BYTE_TO_DWORD (FositionBytes(2]), ) OR
@0 cams 11 BYTE_TO_DWORD (PositionBytes[3])
(] TECHNOLOGY 12 -7
51 PROGRAMS a5 -
12
5 15 END_PROGRAM
2 Insert LAD/FBD unit 16 END_IMPLEMENTATION
# Insert DCC chart =
40 STL

P320 Global cevice variables

Ik |

iome = [Dota rpe |Retein [Arra tongin [Dispay format il value | tatus vatwe | T~ [Controlvalue |Comment [German (Germanyl |
Sa A a da s a1 ] <l -
A
)
Aex
= Symiolbrowser | S dkess ot [ Adress st otpn ) [ ompile/chck ot | B et sy ot | S8 Disgrostics verven

Fig. 97: Selecting the display format of the output values

4.In this example, the variable is named "Position". In this variable,
the values of the input module "Position bytes" are summed up in
a decimal number.

sl

Es TR Prone IR 030 T PSTI Name  ~ |Datatype |Retain |Array length |Display format | Initial value | Comment [German (Germany)]
B Project STsourcefile Edit Insert Targetsystem View Options Window Hely i e el =LA == == .
W% 8] [ o18] 2| | ¥ =] [ gl | alial's] 0] = %2l0]| ]| 2 &I ElEsE] L
w1 3 || o | ) A Sl EL] A =] =)
L - INTERFACE
:j::i:: i i“n ii:giﬁbﬁcénsltlnncalculate; == Symbol browser | S Adciess list | [ Adciess setup output | [ Compis/check output | FEH Target system output
g P2 M = press Fi to open Help displa Intel(R) 82577LC Gig:
E_ /EAT)ED(RUEZSOG‘;VSTEM 5 IMPLEMENTATION 7 H j:
& cLosasoevcevarnes | || | 5 R Fig. 98: Setting the name of the variable values
0 AXES 8 SHL (BYTE_TO_DWORD (PositionBytes[0]), 24) OR
(] EXTERNAL ENCODERS = E) SHL (BYTE_TO_DWORD (: ytes[1]), 16) OR
{2 PATH OBJECTS 10 SHL (BYTE_TO_DWORD (: ytes[2]), 8) OR
g ié&mmm 11 BYTE_TO_DWORD (FositionBytes[3])
12 . '
S0 prouans i y 5.In the program created for converting the raw position data, a
E i1 END_FPROGRAM H H
2 et 16 = mwimmwmszon value in the format "Double INT (DINT)" is output as the result.
o0 51 For this reason, select "DINT" as the data type for the global

Fig. 96: Example program for converting the position raw data

device variables.

=
B ST1
o =0 <o
Project | Command ibrary | of B ST
L

P320: Glabal device varia| ST
5

1
ﬂ ? ron
a8 o
wame = |unt  |Retain [Array length [Display format [initial value [Comment [German (Germany)]
A0 skt~ i T ~Joec o O] -
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== Symbol browser | S Adshess lst | [EH] Adehess setup autput | [ Compile/check output | S Target system output |

[Press F1 to open Help displa
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Fig. 99: Setting the data type of the global device variable
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6.The created program "ST_1" must be inserted into the execution
system. To do this, double-click on "EXECUTION SYSTEM" in the
menu on the left of the Software Configurator. The "Execution
System" window will then open. Add the program "ST_1.
PositionCalculate" in the tab “Program assignment” to “Programs
used” under the "IPOsynchronous Task" entry.

[ SHYGTION SCOUT RS Profne T U#o2 P30~ EXECUTION SYSTENT

Projet €t Inen Togetsystem View Optons Window Help

O]l &) L P g T 7| e /- I T

e 1) — ) —|
" =
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[ [ —

o

Proguns b o sopbsions) s e
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' () EXTERNAL ENCODERS
L1 PATHOBECTS
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9.The successful compilation is indicated by the following entries in
the window at the bottom of the Software Configurator.

B| ¥ 0emors) ¥ 0 wamingls) ¥ 3information

Level |message

1| Information
2|Information

START of compilation of 'ST_1' at 14:44:55
END of compilation of 'ST_1" at 14:44:55
Compilation of ST_1: 0 Error, 0 Warning(s)

~ bsigrm

=2 Symbol browser | §= Adress list | B Address setup owput ] Compie/checic output ] [ Target system output

Fig. 103: Successful compilation of the program

10. Save and compile the created project by clicking the "Save project
and compile changes" button in the menu bar.

§ SIMOTION SCOUT - R5_Profinet_IRT_U402 - [ST - [P320.5T_1]]
Project ST sourcefile Edit Insert Target system View Options Window Help

S 2 I 7 P T Y
|<N0filler> S[Saveprojectandcomp\le(hanges(Ctr\+AIt+BJ‘ j @ J._
= I -

T Tagetstem ospu |

[ Aaess i | 8l Aders sevp oupes | [ C

N ¢

Fig. 100: Selecting the display format of the output values

7.Confirm the changes by clicking the "Yes" button.

Fig. 104: Saving and compiling the project

11.To download the project to the controller, first click the "connect
to selected target devices" button.

ATCUTATE = T
Close editor (wwbsi791) ==
ask_2
l\ P320 - EXECUTION SYSTEM has been changed.
T Would you like to accept the changes to the project?
es Mo Cancel
L
i i - L

Fig. 101: Confirming changes to the execution system

8.To compile the program, click the "Accept and compile" button in
the upper menu bar.

§ SIMOTION SCOUT - RS_Profinet IRT_U402 - [ST - [P320.5T_1]]
[ Project STsourcefile Edit Insert Targetsystem View Options  Window Help

D=

(% 8] 4|1 ol ]| =] X% ‘[% [l 28]
‘<Nn filkers j E I _] ‘mu % j [ | Connect to select;dtarget devicﬂ

—T

x| e rumpnm

Fig. 105: Connecting with target device to download the project

12.Then click the "Download project to target system" button.

Z SIMOTION SCOUT - R5_Profinet IRT_U402 T
Project Edit Insert Targetsystem View Options Window Help

[ elg) S =@ o] W] =] X)) [l il -l ]| | o]
[emio fiers jE J _1 | nload project to target system

il
A

7 SIMOTION SCOUT - R5_Profinet JRT_U402 - 5T - P320ST_L 1|

B Project STsourcefile Edt Insert Targetsystem View Options Window Help
SEELIE I e % clalels] o) =) el 5 B = SEEE
o< 9] | Bl ) S LA 2=lee]

2.3 RS Profinet KT L) [

Fig. 102: Compiling of the program

Fig. 106: Downloading the project to the target device

13. To start the project, click the "Control operating state..." button in
the menu bar.

§ SIMOTION SCOUT - R5_Profinet IRT_U402 - [ST - [P320.5T_1]]
[ Project Edit Insert Targetsystem View Options Window Help

(=] olefiw]) =l | X %] % gl %] . Bl 5
[omer =] ||| el E | Eontrl operting sote..]

m 1 ?INTERFACE
2

PROGRAM PositionCaleulate;

x
=8P RS_Profinet IRT_U402 .

Fig. 107: Starting the project
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14.The corresponding window will open. Click in this win
"RUN" button in the column "Control".

dow the

1 INTERFACE
= 2 IT PROGEAM PositionCalcoulate;
3 T — .
4 ;0 Control Operating State @
2 [~ |Target device + |State |control
7 T K_'J Onling j
LES 5 NEED B Run E=[01), 2%)
E L a0 selected 1 Es[1]), 16)
= 10 controllers... es[z2]), 8)
aLaL Owesral reset [MAES]: 3
1z - i
13 |Se\ect target device j
14
16 W —
Fig. 108: Running the project to display the position values
15.In the "Global device variables" at the bottom of the software
configurator, the raw position value is displayed in the column

"Status value". In this example, the value is 231736. To obtain the
position value, multiply this value by the resolution set on the

controller and on the sensor.

7.9 Display of failure information

1.The R-Series V PROFINET can output failures such as "power

supply out of the specified range" and "wrong number of

magnets" (Fig. 66). To display these messages in the event of

such failure, the parameters must be set so that failures are

output. The following steps describe how these failures can be

displayed.

In the hardware configurator, first mark the icon of the sensor on
the network. Then click in the upper menu bar under "Station" the

entry "Open ONLINE".

[WA Station Edit Insert PLC View Optons Wndow Help

[ MNew ctrlan l g k‘?‘

Open Cul+0

Open ONLINE

Close

Save

Save and Compie cti+s

Properties...
Impert...
Export...
Consistency Check Chrl+Al-+H
Check CR Compatibility ChrlAEHE
Ethemet(1): PROFINET-O-System (100)
Print... Crl+p

Print Preview. ..
Page Setup...

1RS5_Profinet_IRT_U402\PCStation
2R5_IRT_OlafPCStaton
3R5_1Magnet IRT_Messe_ipc\PCStation

4MTS-U401\PCStation
Exit Alt+F4
EH [
Hame  |Data type [Retain |Array length [Display format [Initial value [Status value | [ |Control value |Comment
% A1 llar A =jan ~||oEC lan = lanr =llar =] an
1| Posttion [owT | 1[oEC | o 21736 [ |

[ &ams 2= Spmbal browiser | €= addriess list | [ Aderess setup output | [ER Compie/check ouput | B8 Target syste

i Qutput J %E Disgnostic

ress F1 to open Help display.

Fig. 109: Displaying the measure position value
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Fig. 110: Starting the hardware configurator (Diagnostics)

2.The "HW Config (Diagonstics)" window opens. In this window,
double-click on the icon of the sensor on the network. The

"Module Information" window of the sensor opens.

DS H 58 neualB= % v

Cremet{1} PROTINCT-O Sysem (100)
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Fig. 111: Opening the window "Module Information”
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3.1n the "0 Device Diagnostics tab of the "Module Information’ 9. Maintenance and troubleshooting
window, current failure messages are displayed in the "Channel-
specific Diagnostics" field. The following figure shows the failure 9.1 Error conditions, troubleshooting

"Power supply failure".
See chapter "5. Operation" on page 22.

Fo[rodule nformation - MTS-R-Series-PNIQ-MIF | =TS
Path:  [R5_Profinet_IRT_U402\PCStation\P320 Opersting mode of the CPU: STOP

Status: #7s Emor
Network Connection | Statistics | Idertfication |
General 10 Device Disgnostics | Communication Diagnostics | Inatfacs

Manufacturer's description  MTS Sensor Technologie GrbH  Device ID: 164 0001 9 . 2 M al I'Ite nance

10 cortroller: proco

e The sensor is maintenance-free.

Diagnostic Address

A Channelspeciic Diagnostics

Set Chamel.[IQ [SJEROr ]

- Foner uply faitre 9.3 Repair
Help onslcted dagrotio o Dy | Hex Fomt._| Repairs of the sensor may be performed only by MTS Sensors or
e T = a repair facility explicitly authorized by MTS Sensors. For return see

I chapter "2.6 Return" on page 4.
Fig. 112: Display of error messages in the "Module Information" window

9.4 List of spare parts
4.For more information about this failure, click the "Hex.
Format..." button. The window "I0 Device Diagnostics in No spare parts are available for this sensor.
Hexadecimal Format" opens. In the field "Structured Display"
under "ChannelErrorType" the error code 0011 is displayed in a
hexadecimal number. This corresponds to a decimal number of 9.5 Transport and storage
17. The alarm ID "17" means invalid operating voltage.

The conditions of transport and storage of the sensor match the

10 Device Diagnostics in Hexadecimal Format [, iodute Information - 14 =1oix| . iy . . .
P [ o e operating conditions mentioned in this document.
0000 0010001601 01 8000 A
mﬂﬂ 080080008000080000 11 Network Connection | Statistics I Idertfication
— 10 Device Diagrcsics: | Commuricaion Disgrosics | iaface
Manufacturers description  MTS Sensor Technologie GmbH ~ Device ID: 164 0001
10. Removal from service/dismantling

e The product contains electronic components and must be disposed
S of in accordance with the local regulations.

Help o selectd disgnosti ow Dy | Hex Fomat

Cose Update Pt Help

£ ho_|

Fig. 113: Display failure messages as a hexadecimal number

8. TempoLink smart assistant with R-Series V
PROFINET

The TempoLink smart assistant supports the R-Series V PROFINET.
The TempoLink smart asssitant can be used to read current status
information of the sensor and to adjust settings for identification of
the sensor in the network. In addition, the current parameter settings
can be viewed via the TempoLink smart assistant. This allows the
sensor to be checked offline, i.e. without integration into a network.
For further information see the TempoLink smart assistant operation
manual (document number: 551986).
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11. Technical data

11.1 Technical data Temposonics® R-Series V RP5

Output
Interface

Data protocol

Data transmission rate
Measured value
Measurement parameters
Resolution: Position

Cycle time

Linearity deviation*

Repeatability
Hysteresis
Temperature coefficient
Operating conditions
Operating temperature
Humidity

Ingress protection
Shock test

Vibration test

EMC test

Magnet movement velocity
Design/Material

Sensor electronics housing
Sensor profile

Stroke length

Mechanical mounting
Mounting position
Mounting instruction
Electrical connection
Connection type

Operating voltage

Power consumption
Dielectric strength

Polarity protection
Overvoltage protection

4/ With position magnet # 252 182

PROFINET RT
PROFINET IRT version 2.3

MTS Profile and Encoder Profile 4.1
100 MBit/s (maximum)
Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 30 magnets

0.5...100 pm (selectable)

Stroke length <50 mm <715 mm | <2000 mm | <4675 mm | <6350 mm
Cycle time 250 ps 500 ps 11000 ps 12000 pis 14000 ps
Stroke length <500 mm > 500 mm

Linearity deviation | < £50 ym <0.01 % ES.

Optional internal linearity: Linearity tolerance (applies for the first magnet for multi-position measurement)

Stroke length| 25...300 mm | 300...600 mm| 600...1200 mm| 1200...3000 mm| 3000...5000 mm| 5000...6350 mm
typical +15 pm +20 pm +25 um +45 pm +85 pm +95 um
maximum |25 pum +30 um +50 pm +90 pm +150 pm +190 pm

< 20.001 % ES. (minimum 2.5 pm) typical

<4 pm typical

< 15 ppm/K typical

-40...+85 °C (-40...+185 °F)

90 % relative humidity, no condensation

IP67 (connectors correctly fitted)

150 g/11 ms, IEC standard 60068-2-27

30 g/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies)
Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2

The sensor meets the requirements of the EC directives and is marked with C €
Magnet slider: Max. 10 m/s; U-magnet: Any; block magnet: Any

Aluminum (painted), zinc die cast
Aluminum
25...6350 mm (1...250 in.)

Any
Please consult the technical drawings on page 9

2 x M12 female connectors (5 pin), 1xM12 male connector (4 pin)
+12...30 VDC +20 % (9.6...36 VDC)

Less than 4 W typical

500 VDC (DC ground to machine ground)

Up to -36 VDC

Up to 36 VDC
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11.2 Technical data Temposonics® R-Series V RH5

Output
Interface

Data protocol

Data transmission rate
Measured value
Measurement parameters
Resolution: Position

Cycle time

Linearity deviation®

Repeatability
Hysteresis
Temperature coefficient
Operating conditions
Operating temperature
Humidity

Ingress protection
Shock test

Vibration test
EMC test

Operating pressure
Magnet movement velocity
Design/Material

Sensor electronics housing
Sensor flange

Sensor rod

Stroke length

Mechanical mounting
Mounting position
Mounting instruction
Electrical connection
Connection type

Operating voltage

Power consumption
Dielectric strength

Polarity protection
Overvoltage protection

5/ With position magnet # 251 416-2

PROFINET RT
PROFINET IRT version 2.3

MTS Profile and Encoder Profile 4.1
100 MBit/s (maximum)
Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 30 magnets

0.5...100 pum (selectable)

Stroke length <50 mm <715 mm <2000 mm | <4675 mm | <7620 mm
Cycle time 250 ps 500 ps 11000 ps 12000 ps 14000 pis
Stroke length <500 mm > 500 mm

Linearity deviation | < +50 pm <0.01 % ES.

Optional internal linearity: Linearity tolerance (applies for the first magnet for multi-position measurement)

Stroke length 25...300 mm 300...600 mm 600...1200 mm
typical +15 pm +20 pm +25 um
maximum +25m +30 um +50 pm

< 20.001 % ES. (minimum £2.5 pm) typical

<4 pm typical

< 15 ppm/K typical

-40...+85 °C (-40...+185 °F)

90 % relative humidity, no condensation
IP67 (connectors correctly fitted)

150 g/11 ms, IEC standard 60068-2-27

30 g/10...2000 Hz, IEC 60068-2-6 (excluding resonant frequencies) /

RH5-J: 15 g/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies)
Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2

The sensor meets the requirements of the EC directives and is marked with ce

350 bar (5,076 psi)/700 bar (10,153 psi) peak (at 10 x 1 min) for sensor rod/RH5-J: 800 bar (11,603 psi)
Any

Aluminum (painted), zinc die cast

Stainless steel 1.4305 (AISI 303)

Stainless steel 1.4306 (AISI 304L)/RH5-J: Stainless steel 1.4301 (AISI 304)
25...7620 mm (1...300 in.)/RH5-J: 25...5900 mm (1...232 in.)

Any
Please consult the technical drawings on page 10

2 x M12 female connectors (5 pin), 1xM12 male connector (4 pin)
+12...30 VDC +20 % (9.6...36 VDC)

Less than 4 W typical

500 VDC (DC ground to machine ground)

Up to -36 VDC

Up to 36 VDC
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12. Appendix |
Safety Declaration

Dear Customer,

MTS
-

SENSORS

If you return one or several sensors for checking or repair, we need you to sign a safety declaration. The purpose of this declaration is to ensure
that the returned items do not contain residues of harmful substances and / or that people handling these items will not be in danger.

MTS Sensors order number:

Serial number(s):

The sensor has been in contact with the following materials:

Sensor type(s):

Sensor length(s):

Do not specify chemical formulas.
Please include safety data sheets of the substances, if applicable.

Short description of malfunction:

In the event of suspected penetration of substances into the sensor,
consult MTS Sensors to determine measures to be taken before
shipment.

Corporate information

Company:

Address:

Contact partner

Name:

Phone:

E-mail:

We hereby certify that the measuring equipment has been cleaned and neutralized.
Equipment handling is safe. Personnel exposure to health risks during transport and repair is excluded.

Stamp Signature

GERMANY USA

MTS Sensor Technologie Tel. +49-23 51-95 87 0 MTS Systems Corporation
GmbH & Co.KG Fax. +49-23 51-5 64 91 Sensors Division

Auf dem Schiiffel 9 info.de@mtssensors.com 3001 Sheldon Drive

58513 Liidenscheid, Germany www.mtssensors.com Cary, N.C. 27513, USA

Date

Tel. +1919677-0100

Fax +1919677-0200
info.us@mtssensors.com
www.mtssensors.com
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CYLINDER PORT

DETAILS

Temposonics®R-Series V Profinet RT & IRT
Operation Manual

PORT DETAIL (PD) FOR RH5-S:

2.250 in. Minimum dia.
Specifies Surface B
©|A[0.005 in. dia., FIM
0.875in. dia.
— +0015 —»
- 0.000
,é
&
0.769 in. dia.
le— +0.015 —»|
- 0.000
| g/A—;\l 6 UNF-gBdThread
: ee Notes 3 And 4
‘9947/0 120K 0830~ 125 &i&
0094in. +0015 EBd
-0.000 —l

| .

1.105in. ‘

Minimum |
Full Thread

Depth ‘

I

|

|

PORT DETAIL (PD) FOR RH5-T:

e
« 0.813 in. dia.
®0.002 in. o
! - / o 0008in.
0.004 in.

0.094in. max. //L

0ABER \ 0.106 in.
&0 008 in.
RO.015 in. i
max. / A 45@@5&
|

/

15RR1R_, |

Pilch A——<—
dia. 3/4-16 UNF-28 Thread

NOTES:

1. Dimensions and tolerances based on ANS/ Y14.5-1982.

2. MTS has extracted all pertinent information from
MS33649 to generate this document.

3. PD must be square with surface B within 0.005 FIM
across 2.250 dia minimum.

4. PD must be concentric with 2.250 dia within 0.030 FIM
and with 0.769 dia within 0.005 FIM.

5. Surface texture ANSI B46.1-1978

6. Use O-ring MTS part number 560315 for correct sealing.

7. The thread design shall have sufficient threads to meet
Strength requirements of material used.

8. Finish counter-bore shall be free from longitudinal and
spiral tool marks. Annular tool marks up to 32
microinches maximum will be permissible.

Detail C
0.030in.®0.010 R

See Note 8 / \ l
\
See Detail C 0.094 in. Ref.
\ !
\ O 0.020in. R
Maximum
NOTES:
1800 1. If face of port is on a machined surface, dimensions
|+— Recommended —| 1.180 and 0.094 need not apply as long as R0.008/0.004
ot is maintained to avoid damage to the O-ring during
SDeiea,@gggg installation.
[]0.008 2. Measure perpendicularity to A at this diameter.
0866 . dia s 3. This dimension applies when tap arill cannot pass
sMin ’ilmtun% through entire boss.
eone 4. This dimension does not conform to SAE J1926/1.
| l Y7773

1.100in.  1.2501in.

See Note4 ~ See Note 3
See Note 4

—

0.500 in. dia. Ref.
See Note 4

V% SAE - 8 Port Size
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14. Glossary

Encoder Profile

The encoder profile corresponds to the specification of the encoder
profile V4.1 (PNO no. 3.162). With this profile, the position and

the velocity of one magnet can be measured and transferred
simultaneously. (= MTS Profile)

Extrapolation

The native measurement cycle time of a sensor increases with the
stroke length. With extrapolation, the sensor is able to report data
faster than the native cycle time, independent of the stroke length of
the sensor. Without extrapolation, if data is requested faster than the
native cycle time, the last measured value is repeated.

FIR Filter

The FIR filter (Finite Impulse Response) is used to smooth the
measured position value before output. To determine the output
value, only input values corresponding to the window (filter window
size) are used for filter calculation. The output value is calculated
from these input values in the form of a moving average value.

(= IR Filter)

GSDML

The properties and functions of a PROFINET 10 field device are
described in a GSDML file (General Station Description). The XML-
based GSDML file contains all relevant data that are important for
the implementation of the device in the controller as well as for
data exchange during operation. The GSDML file of the R-Series V
PROFINET is available on the homepage www.mtssensors.com.

IIR Filter

The IIR filter (Infinite Impulse Response) is used to smooth the
measured position value before output. To determine the output
value, the input values corresponding to the window (filter window
size) are used for the filter calculation. The previous values are also
taken into account when calculating the output value. (= FIR Filter)
Internal Linearization

The internal linearization offers an improved linearity for an

overall higher accuracy of the position measurement. The internal
linearization is set for the sensor during production.

IRT

With PROFINET IRT (Isochronous Real Time) a clock-synchronous
data transmission takes place. The application, the data transmission
as well as the device cycle are synchronous. IRT enables a clock-
synchronous data exchange with a minimum cycle time of 250 ps in
the network. The R-Series V PROFINET supports PROFINET RT and
IRT. (= RT)

Measuring Direction
When moving the position magnet, the position and velocity values
increase in the measuring direction.
 Forward: Values increasing from sensor electronics housing
to rod end/profile end
* Reverse: Values increasing from rod end/profile end to sensor
electronics housing
MTS Profile
The MTS profile was developed by MTS Sensors and is tailored to
the characteristics of magnetostrictive position sensors. With this
profile, the positions and velocities of up to 30 magnets can be
reported and transferred simultaneously. (= Encoder Profile)
Multi-position measurement
During the measurement cycle, the positions of every magnet on
the sensor are simultaneously reported. The velocity is continuously
calculated based on these changing position values as the magnets
are moved.

Offset

A value which will be added or deducted to the actual position value.
This leads to a shift of the measurement range start. (= Preset)

PLC

A PLC (Programmable Logic Controller) is a device for controlling or
regulating machines and systems.

Preset

With the preset, a value is entered for the current position which is
to be output at this position in the future. The difference between the
entered value and the currently easured position is calculated as an
offset. (= Offset)

PROFINET

PROFINET (Process Field Network) is an Industrial Ethernet interface
and is managed by the PROFIBUS Nutzerorganiation e.V. (PNO).

The R-Series V PROFINET and its corresponding GSDML file are
certitified by the PNO.

RO

RO (Read Only) means that the value of the variable can only be read
but is not modifiable.

RT

With PROFINET RT (Real Time) the data exchange is without clock
synchronization. In this case, the application, the data transmission
and the field devices operate according to their own processing
cycle. The R-Series V PROFINET supports PROFINET RT and IRT.
(= IRT)

RW

RW (Read/Write) means that the value of the variable can be read
and written. The value of the variable is modifiable.
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