G ENCODER

PRODUCTS COMPANY

TRT42/S3 - ABSOLUTE ROTARY ENCODER

INTERFACE:
PROFISAFE OVER PROFINET

The illustration shows the single turn version with radial connector outlet.

S I Lz FUNCTIONAL
SAFETY

IEC 61508 SENSOR

PROFisafe %

KEY INFORMATION OVERVIEW

DESIGN & FUNCTION

The TRT42/53 sensor is used to detect the angular position

of a shaft. Absolute single-turn or multi-turn for up to 4096
revolutions. The position of its shaft is magnetically scanned and
output as an absolute value via PROFINET/PROFIsafe. A speed
value is determined from the change in position over a specified
time and output at the same time as the current position value.
Position and speed scalings, other parameterizations and
diagnosis can be done by the user via PROFINET.

The robust housing manufactured from seawater-resistant
aluminum or stainless steel with a stainless steel shaft, the
magnetic sensor system and the electrical connection via M8
connector make the TRT42/S3 to a robust and ultra compact
device that can be used in many industrial applications where
space is an issue.

The integrated 2-fold switch enables the EPC PROFINET absolute
encoders to be used in star, tree and line network topologies.

With the code type "S", the TRT42/S3 offers a safe slewing ring
functionality. This translates the position value of the sensor
shaft into the position of a slewing ring or a rotary table, with any
transmission ratio between the slew ring and the encoder pinion.

FEATURES
Ultra compact version with a diameter of 42 mm

Contactless, wear-free sensor system
+ Available as singleturn or multiturn sensor

High vibration and shock resistance thanks to the robust
mechanical design

SIL2 and PLd certified
Safe position and safe speed signal

« Resolution: up to 65536 steps / 360° (16 bit)
Programmable via PROFINET

Slewing ring function

FUNCTIONAL

P L d SAFETY

1S0 13849 SENSOR

FEATURES INTERFACE

The Profinet interface according to IEC 61158 / 61784 or
PNO specifications order No. 2.712 and 2.722, version 2.45 is
integrated into the model series TRT42/3 absolute encoders.

To achieve the SIL2 level, the TRT42/S3 contains
addtitional internal monitoring mechanisms as well as safe
communication via PROFIsafe. The PROFlsafe protocol is
implemented according to the PROFlisafe Profile for Safety
Technology (PNO Order No. 3.192) version 2.4 and 2.6.

An exhaustive description of integration into a PROFINET
network can be found in the TRT 12846 manual.

Real Time (RT) and Isochronous Real Time (IRT, not
clocksynchronised)

Device exchange without interchangeable medium or
programming device

«  Prioritized start-up (Fast Start Up)
Media redundancy possible
Firmware update via Profinet

+ Programming via Profinet

If the device is used in a manner not specified by the manufacturer, the protective effect of the device may possibly be impaired.
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PRODUCTS COMPANY

G ENCODER

INTERFACE:
TECHNICAL DATA
ELECTRICAL DATA / RELATED TO THE NODE
NS OF SY S M . ettt ettt e e e magnetic
Operatingvoltage .......vereii e +9VDCto + 36 VDC (reverse voltage protection)
Power consumption .......oouiuii i e <3W
Switch-oncurrent ... <500 mA
ReSOIUtION ... up to 65536 steps / 360°
MeEaSUING FANGE .« .ttt ettt et et ie e 4096 revolutions (multiturn version)
Total numMber of StePS. ..o vt up to 28 bit
Absolute accuracy of the positionvalue.....................oooot + 0.2 % (with reference to one revolution)

+ 0.1 % (singleturn version)
up to = 0,1 % (bearingless version, flange type ,E")*
Absolute accuracy of the speed value...............oooiiiii.t + 0.8 % (related to the maximum value of 32767 steps/gate time)
+ 0.4 % (singleturn version)
up to + 0,4 % (bearingless version, flange type ,E")*

Internal updating time of the positionvalue......................... 2ms

Internal updating time of the speedsignal .......................... 2ms

OULPUE COTE .ttt e binary

Codepath. ... e CW/CcCcw

Speed signal ... 16 bit, with prefix, unit: steps / gate time

(gate time adjustable in the 10.... 1000 ms range, default: 10 ms)

INPUT DATA**

2-byte status word
4-byte position data
2-byte speed data

OUTPUT DATA**

2-byte control word
4-byte reference value

PROFINET DATA

Profinet specification ..........cooiiiiiii i IEC 61158 /61784 or PNO spezification No. 2.712 and 2.722, version 2.45
Profisafe profile. .........ccooviii PNO specification No. 3.192, version 2.4 and 2.6
MACAAAIESS ..ot 88:A9:A7:BX:XX:XX
The relevant, current MAC address is located on the model plate.
Transfer technology ..........ooiiiiiii e 100 Base-TX
Transferrate. ... ... e 10/ 100 MBit/s
Linelength. . ..o Max. 100 m (between two subscribers)
Minimum transmissioncycle ......... oo 250 ps
DIAGNOSIS LEDS (ONLY AT VERSION WITH RADIAL CONNECTORS)
LED T (L1, green) ..ottt e e e e link 1
LED 2 (L2, gre@N) .« ittt ettt link 2
LED 3 (VS, gre@n) oottt et ettt power supply
LED 4 (NS, green/red) ......ooueuniin i device and network status
MECHANICAL DATA
Operating SpPeed . .....cuiine i 5000 rpm max.
AnguIar acceleration. . .......uuuuuue e 10° rad/s* max.
Moment of inertia (rotor). . .......ovuiiiii i 1gcm?
Operating torqUE . . ... e ettt ettt et <3 Ncm (at 500 rpm)
Starting torqUE . ..o <1Ncm
Perm.shaftload........ .ot 50 N axial and 50 N radial
Bearing service life * . ... ..o > 10° revolutions
Weight. .o e ca. 0.15 kg (stainless steel version ca. 0.5 kg)

* Depending on the installation situation
** From the point of view of the control system (PLC)
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PRODUCTS COMPANY

G ENCODER

INTERFACE:
TRT42/S3 - ABSOLUTE ROTARY ENCODER PROEISAFE OVER PROFINET
TECHNICAL DATA
ENVIRONMENTAL DATA
Operating temperature range ..........veineiineiin i -40°Cto+70°C
Storage temperature range .....o.vuvieiiii e -40°Cto + 100 °C (without packaging)
RESISTANCE ...ttt Toshock.............. 500 m/s% 11 ms (DIN EN 60068-2-27)
Tovibration........... 250 m/s% 10... 2000 Hz (DIN EN 60068-2-6)
Protection type. ... Singleturn: IP66/67 (optional IP69K)
Multiturn: IP64
EMC STANDARDS
EN 61000-6-4:2020-09 EMC Part 6-4: Generic standards-Emision standard for industrial environments
EN 61000-6-2:2005 EMC Part 6-2: Generic standards-Immunity for industrial environments
EN 61000-4-2:2009-12 EMC Part 4-2: Testing and measurement techniques - Electrostatic discharge
immunity test
EN 61000-4-3:2011-04 EMC Part 4-3: Testing and measurement techniques - Radiated, radio frequency.
electromagnetic field immunity test
EN 61000-4-4:2013-04 EMC Part 4-4: Testing and measurement techniques - Electrical fast transient/burst
immunity test
EN 61000-4-5:2015-03 EMC Part 4-5: Testing and measurement techniques - Surge immunity test
EN 61000-4-6:2014-08 EMC Part 4-6: Testing and measurement techniques - Immunity to conducted

disturbances, induced by radio-frequency fields

EN 61000-4-8:2010-11 EMC Part 4-8: Testing and measurement techniques - Power frequency magnetic
field immunity test. Power frequency magnetic field immunity test: 30 A/m, test
criterion A, 100 A/m, test criterion B

EN 61000-4-16:2016-10 EMC Part 4-16: Testing and measurement techniques - Test for immunity to
conducted, common mode disturbance in the frequency range 0 Hz to 150 kHz
EN 61000-4-29:2001-10 EMC Part 4-8: Testing and measurement techniques - Voltage dips, short

interruptions and voltage variations on d.c. input power port immunity tests

IEC 61326-3-2:2019-10 Electrical equipment for measurement, control and labortory use - EMC
requirements Part 3-2: Immunity for safety-related systems and for equipment
intended to perform safety related functions (functional safety) - industrial
applications with specified electromagnetic environment
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G ENCODER

PRODUCTS COMPANY

TRT42/S3 - ABSOLUTE ROTARY ENCODER

INTERFACE:
PROFISAFE OVER PROFINET

TECHNICAL DATA
SAFETY DATA
Safety values acc. to EN 61508

Safety values acc. to EN 13849-1

Max. operating life. ......ooveiii
Tolerance of the internal position monitoring........................

PROGRAMMABLE PARAMETERS

ENCODER WITH OUTPUT CODE D
SCAlING. ot e
L o F=IEY=T 3 T

Resolution [steps / 360°]
Total number of steps [steps]
Reference value [steps]

Gate time [ms]

ENCODER WITH OUTPUT CODE S
SCAlING. ot e
Codepath. ...

Number of teeth slewing ring
Number of teeth encoder pinion...............cooiiiiiiiinin....

Resolution position [steps]

Resolution for speed calculation [ms]

Gate time [ms]
Reference value [steps]

PFH. .o 1.66*10E-08 (Single-turn)

PFH. ..o, 1.74*10E-08 (Multi-turn)

SFF . 98.73 % (Single-turn)

SFF e 98.76 % (Multi-turn)

L 0

SILeoee SIL2

MTTFd.....oveenee 100 years (calculated 224 years) (Singleturn)
MTTFd....oooveenne 100 years (calculated 199 years) (Multiturn)
DCo 96.04 % (Single-turn)
DCoiiii 96.37 % (Multi-turn)
Category.............. 2

Performance Level..... PLd

20 years (please contact us for longer service lives)
0.8% (with reference to one revolution)
Smaller values possible with reduction of max. speed. Please contact us.

OFF / ON

CW/CCW...ooeaet CW (clockwise): ascending values on rotation clockwise.
CCW (counter clockwise): descending values on rotation clock
wise (viewed looking at the shaft).

11065536 ............ Steps per 1 revolution (360°).

110 268435456
0 to total number

Overall measuring range.

of steps-1 ............ For adaptation to the application, the position value can be
set to any value within the measuring range. Once
programmed, a reference value can be set via bit 0 in the
control word.

10t01000............ Time basis of the velocity measurement.

OFF /ON

CW/CCW. ..ot CW (clockwise): ascending values on rotation clockwise.
CCW (counter clockwise): descending values on rotation
clockwise (viewed looking at the shaft).

11065535 ............ Number of teeth of the machine’s slewing ring.

11065535 ............ Number of teeth of the encoder pinion which gears in the

slewing ring.

Desired resolution of the slewing ring position, e.g. 3600 for a
resolution of 0.1°. The maximum possible value depends on
the gear ratio i*.

The resolution of the slewing ring used for the velocity
calculation. This parameter can be adjusted independend of
the parameter "Resolution position”, e.g. 36000 for a velocity
resolution of 0.01° / gate time. The maximum possible value
depends on the gear ratio i*.

Time basis of the velocity measurement.

To adapt to the users application the encoder can be set to
any value within the measuring range. In case of the slewing
ring encoder this means 0 to resolution position -1 (= max.
value).

The preset function is processed via the output data and can
be executed in the user program of the PLC.

11065536 xi*.........

11065536 xi*.........

10 to 1000
0 to resol. postion-1 ...

* i = Gear ratio Number of teeth slewing ring to Number of teeth encoder pinion
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PRODUCTS COMPANY

G ENCODER

INTERFACE:
TRT42/S3 - ABSOLUTE ROTARY ENCODER G e VR R TR

PRODUCT CHARACTERISTICS: SLEWING RING FUNCTIONALITY
DESCRIPTION

For applications in wind turbines, cranes, transport units, etc. it is desirable to emulate the function of a mechanical gearbox. For
example, if the rotary encoder is coupled to the drive axle of a gearbox or if the position of a slewing ring is to be detected using a
measuring gear with coupled rotary encoder.

Software version ‘S’ provides this function. The encoder is located on the fast gear axis (drive wheel) and calculates the position of
the slow gear axis (output wheel) via the transmission ratio. The transmission ratio and the resolution of the output axis (digit per
revolution) can be freely selected. The output code is consistent beyond the code range of the encoder, regardless of the selected
transmission ratio. The transmission ratio can be even or odd.

The user does not have to evaluate the gear revolutions and can run through any number of gear periods in one direction. This
means that non-reversing operation is possible.

The algorithm of the slew ring software ensures that a full gear period is always available, even at the end of the encoder's code
range. For the correct function of the slew-ring-module, the encoder may only be rotated a pre-determined number of revolutions
in a de-energized state (1024 to 2047 revolutions in each direction by default depending on the gear ratio i). Please see manual for
slewing ring functionality TRT12846 for further details.

ENCODER OUTPUT

The output resolution, the numbers of teeth of slew ring and drive wheel can be parameterized by the customer via PROFINET
parameters. Depending on the gear ratio, i, different resolutions can be parameterized e.g. 1/100° (36,000 steps/360°-slewing ring
rotation) or 1/1 000° (360,000 steps/360°-slewing ring rotation). For further details please refer to manual TRT12846

value (for 36000 steps/360° of the slewing ring): 8738 [decimal]

current slewing ring position: 87,38°

0° - Preset Position

v
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G ENCODER

PRODUCTS COMPANY

INTERFACE:
TECHNICAL DATA
PRINCIPAL CIRCUIT DIAGRAM

Magnet Magnet 1 Magnet 2 Magnet 3

Single-turn Multi-turn Multi-turn Multi-turn
Sensor 1| Sensor 2 Sensor 1| Sensor 2 Sensor 1| Sensor 2 Sensor 1| Sensor 2

\ \ | ! \ ‘
‘ .
Controller

| |
PROFINET Slave Controller

l J? O O O O O O ] O

RX2-  RX2+ TX2- TX2+ RX1-  RX1+ TX1-  TX1+
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G ENCODER

PRODUCTS COMPANY

INTERFACE:
TRT42/S3 - ABSOLUTE ROTARY ENCODER G e VR R TR

ELECTRICAL CONNECTION - PINOUT

ELECTRICAL CONNECTION

PROFINET.......... M8 connector axial, D-coded, 4 pins, female for port 1 and port 2
Power supply....... M8 connector axial, A-coded, 4 pins, male

PROFINET CONNECTOR, 2 X M8, D-CODED, FEMALE

PIN.....covennnn. Function
T TX+

2 RX+

K TX-
4o RX-

SUPPLY CONNECTOR, M8, A-CODED, MALE

PIN......oovennnn Function

| +VS (+24 VDC)
2 not used

B -VS (0VDC)
4o not used
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PRODUCTS COMPANY

G ENCODER

INTERFACE:
TRT42/S3 - ABSOLUTE ROTARY ENCODER PROEISAFE OVER PROFINET
ORDER CODE FORMAT
STANDARD VERSION
TRT 42 - ST A 65536 D 4096 S3 M T 160
TRT TRT Multiturn encoder with Profinet/Profisafe interface
42 Design form 42 Design form 42
SN Synchro flange,clamping shaft 10 mm with groove for parallel key
SP Synchro flange, shaft 10 mm with parallel key
ST Flange and shaft ST Synchro flange, shaft 6 mm with flattened area
SZ Synchro flange, shaft for play-compensating toothed gear ZRS
E Bearingless “KIT Encoder” with external magnet
A Aluminium 3.2315 (AIMgSi1)
A Housing material S Stainless steel 1.4305 (AISI 303)
9 v Stainless steel 1.4404 (AISI 316L)
U Stainless steel 1.4104 (AISI 430F) for shielding strong magnetic fields
Resolution in . .
65536 Steps/360° 65536 16 bit (parameterisable)
D Code D Binary code, position as 32 Bit double word
S Binary code, slewing ring function, position as 32 Bit double word
4096 Measuring range 4096 Number of revolutions (Single turn version: leave blank)
S3 Profile S3 SIL2/PLd certified according to this data sheet
M Electrical connection M 3 x M8 connector axial
T Output T PROFINET 100Base-TX
160 Electricaland 160 Standard
mechanical variants*

*The basic versions according to the data sheet bear the number 160. Deviations are marked with a variant number and documented at EPC.

Page 8 of 14
1-800-366-5412 | encoder.com | sales@encoder.com Document no.:TRT 16468 HE © 2026 Encoder Products Company, REV 1.0 - 06/18/2026



PRODUCTS COMPANY

G ENCODER

INTERFACE:
TRT42/S3 - ABSOLUTE ROTARY ENCODER G e VR R TR

ACCESSORIES (SELECTION) - TO BE ORDERED SEPARATELY

CONNECTION CABLE - PROFINET

KABEL-x-246 ...... Industrial Ethernet data cable with M8 connectors, D-coded, moulded on at both ends
x = length in meters, standard lengths: 1,2, 5, 10 m, see datasheet KBL17516
KABEL-x-247 ...... Industrial Ethernet data cable with M8 connector D-coded to RJ 45
x =length in meters, standard lengths: 1,2, 5, 10 m, see datasheet KBL17521
KABEL-x-257 ....... Industrial Ethernet data cable with M8 connector D-coded to M12 connector D-coded

x = length in meters, standard lengths: 1, 2, 5, 10 m, see datasheet KBL17615

CONNECTION CABLE - POWER SUPPLY

KABEL-x-245 ...... Power suppy cable with M8 connector A-coded, 2. side open
x = length in meters, standard lengths: 1,5, 3, 5, 10 m, see datasheet KBL17549

SHAFT COUPLINGS

BKK............... Bellows coupling, large, see datasheet BKK11840
BKM............... Bellows coupling, small, see datasheet BKM 11995
KK14.............. Clamp coupling, see datasheet KK12301

TOOTHED GEARS

ZRS.........oviunt Play-compensating toothed gear, see datasheet ZRS11877
ZRM............... Standard toothed gear, see datasheet ZRM13229

STATOR COUPLING / TORQUE SUPPORT
A See datasheet ZVS16796

GENERAL MECHANICAL ACCESSORIES
Syn. clamps etc. . .. See datasheet MZ10111

DOCUMENTATION
DOCUMENTATION

The following documents can be found in the Internet under www.encoder.com in the documentation area, model TRT42.

Datasheet ... TRT16468
ManUal ... TRT12846
Certificate PROFINET . . ..o voi et ZE17394
Certificate PROFIsafe. ... ..ot ZE17395
Certificate SIL2/PLd . ... ZE17421
GOD IS .ttt GSDML-V2.45-EPC-TRT4253-20250611.xml
Installation instructions............cooiiiiiiiiiiii i AN16169
SOftWAIE €1C. ..ttt Software PsCrc
Program examples
Safety Library ... ..o EPC_Safety_Sensors_20251009.xml
Declaration of Conformity............coooiiiiiiiiiiii i, CE: ZE12467, UKCA: ZE16569
Reach compliant .......cviiiii i e Q515286
RoHS compliant ... QS13284
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G ENCODER

PRODUCTS COMPANY

INTERFACE:
INSTALLATION DRAWINGS
MODEL TRT42-SA65536DS3MTO01 - SINGLETURN - STANDARD VERSION
Shaft @ 6 mm with flattened area
Dimensions in mm
6xM4-6H T 7 6 00

14 05 33 05
Position nameplate 3 1

i Readability

XX
XXH
XX

P42
?39
D227
®32

| Nameplate

ca.85

LI 117 CIL_ ]

6

26.5 105

2:1)

Profinet PORT 1
Flange socket M8
(aligned)

4-pole, D-coded

power supply
Flange connector M8
(aligned)

Profinet PORT 2 4-pole, A-coded

Flange socket M8
(aligned)
4-pole, D-coded
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G ENCODER
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INTERFACE:
TRT42/S3 - ABSOLUTE ROTARY ENCODER G e VR R TR

INSTALLATION DRAWINGS

MODEL TRT42-SA65536D4096S3MTO01 - MULTITURN - STANDARD VERSION

Shaft @ 6 mm with flattened area
Dimensions in mm

6XM4-6HT 8
TRT42-S3-8
14 05 55.5105
Position nameplate 5+
Readabilit
B Y Q.
~
O~ |+ o~
<™ g (52
S | Nameplate 8
] on &
| o =
n 14 14 1.5 |
© ll
o] 3 L 1J L
O 6

Profinet PORT 1
Flange socket M8
(aligned)

4-pole, D-coded

power supply

Flange connector M8
(aligned)

4-pole, A-coded

Profinet PORT 2
Flange socket M8
(aligned)

4-pole, D-coded
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G ENCODER

PRODUCTS COMPANY

INTERFACE:
INSTALLATION DRAWINGS
MODEL TRT42-SNA65536D4096S3MT01 - MULTITURN
Clamping shaft 10 mm with groove for parallel key (other shaft diameters on request)
Dimensions in mm
6xM4-6HV 8

18 +05 55.5 105
Position nameplate 54
;<< o §<< Readability
NS IT “\_Nameplat o
N ameplate B}
% g 8|
on
B 14 14 1.5 l
© Clamping shaft Di = 10 H7 3
8 insertion depth: 16mm IO ] [II 1]
*A E— : ==
49 Ig
2:1)
O. @ @ Profinet PORT 1
Flange socket M8
8 8 8 8 (aligned)
4-pole, D-coded
Profinet PORT 2 power supply
Flange socket M8 Flange connector M8
(aligned) (aligned)
4-pole, D-coded 4-pole, A-coded
)
= 1x groove for feather key
DIN 6885-A-4x4x10
41 Clamp rin;
@25
12
A
I
_/ g
3
0
46 <
©

The singleturn version is about 22.5 mm shorter.
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G ENCODER

TRT42/S3 - ABSOLUTE ROTARY ENCODER

PRODUCTS COMPANY

INTERFACE:
PROFISAFE OVER PROFINET

INSTALLATION DRAWINGS

MODEL TRT42-SPA65536D4096S3MT01 - MULTITURN

Shaft 10 mm with parallel key

Dimensions in mm

23 105 55.5 05
Position nameplate 541
X
XX il
>YE 8% Readabili
g 8 & N
I Nameplate
B B 3
oR
s =
2 3
S
o 14 14 1.5
@
| 3
3
6
49

Keyway 3 N9 for feather key
DING885 3x3x10

Profinet PORT 1
Flange socket M8
(aligned)

4-pole, D-coded

power supply

Flange connector M8
(aligned)

4-pole, A-coded

Profinet PORT 2
Flange socket M8
(aligned)

4-pole, D-coded

NOTE

The singleturn version is about 22.5 mm shorter.

6xM4-6HT 8

32
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G ENCODER

PRODUCTS COMPANY

INTERFACE:
TRT42/S3 - ABSOLUTE ROTARY ENCODER G e VR R TR

INSTALLATION DRAWINGS

MODEL TRT42-EA65536DS3MTO01 - SINGLE TURN, BEARING LESS
Dimensions in mm

Other magnets on request

2x cylinder head screw M3x5
DIN 7984 and lock washer

6105

@417

245

|><
X
X
o

20

Yai
&H N
$
10 +0.1

\C J
Profinet PORT 1 Profinet PORT 2 power supply
Flange socket M8 Flange socket M8 Flange connector M8
(aligned) (aligned) (aligned)
4-pole, D-coded 4-pole, D-coded 4-pole, A-coded Nameplate

43

®CJ\ g
| ‘ U-Magnet

ca.8.5
=
=
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