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TR-Electronic GmbH

Rotary Encoders/Sensors for Every Application

TR-Electronic — Your Partner in Automation

TR-Electronic can look back on more than 25 years of success, and is
represented worldwide with an export share of more than 40 %.
The core business comprises the development and manufacture of
industrial angular and position measuring technology, as well as
compact drive technology with integrated position control and
measurement. The company is divided into three Business Units

(BU) and is thus well positioned for further growth in the future.

Products in the Rotary Encoder Business Unit with optical or magnetic
scanning precisely acquire position in steel production, wind power
plants, cranes and ships as well as in explosion-proof versions in
painting lines. Miniature versions ensure the correct position in medical
technology. SIL3 approved absolute rotary encoders ensure the neces-
sary safety.

In the Linear Encoders Business Unit magnetostrictive position

sensors position injection molding machines, for example, or are
directly integrated into hydraulic cylinders. Cascadable distance
measurement sensors position parting units. With their high precision,
glass scales on machine tools ensure precise position. Laser sensors
based on phase difference measuring techniques position aisle stackers
in warehousing and materials handling technology.

In the Drives Business Unit angle sensors are combined with com-
pact drives: no external electronics are required, position, speed and
torque controllers, power electronics and absolute rotary encoders are
compactly integrated into the drive and thus bring intelligence directly
to the drive shaft via the field bus. Compact drives are used for diverse
applications in the printing and packaging industry and on palletizers.
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The portfolio is supplemented by the affiliated TRsystems with
customized controls, industrial PCs, hydraulic controls as well as
control units and sensors for punching and forming.

An essential factor for the success of TR-Electronic are the now more
than 300 employees who actively help to shape the product portfo-

lio with innovations and successfully implement customer projects.
Through its commitment to the regional colleges, TR-Electronic sup-
ports the high quality training of young employees and thus guarantees
the highest level of innovation and quality at its Trossingen location.

iRelectronic

A high degree of vertical integration allows customer-specific
requirements to be responded to very quickly. The constantly new
requirements on the mechanical design of sensors, on innovative

new operating interfaces and new plug connectors result in a rapidly
increasing product diversity. With TR-Electronic you have a partner who
can fulfil these requirements.
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Possible applications

Industry solutions
TR-Electronic — The right solution for all industries

Storage and logistics

Particularly in the area of modern warehouse setups, such as shelf-sta-
cking devices, transfer belts and crane systems, a powerful, decentra-
lized measuring and control system for simple project processing and
quick configuration makes all the difference.

_ Shelf-stacking devices, transfer belts and crane systems

_ Efficient, decentralized measurement and control technology
_ Driverless transport systems, industrial trucks

_Moving pallets into and out of storage

Packaging industry

Flexible automation solutions according to our customers' wishes are
the intelligent basis for successful machine concepts within the packa-
ging industry. High processing speeds enable fast turnaround times and
large quantities.

Absolute measuring systems save time-consuming reference travel,
while highly integrated, intelligent sensor technology reduces space
requirements and relieves higher level controls. We can provide solu-
tions which were previously not possible, particularly for high-precision
applications.

_ Stainless steel variants for medical technology and the food sector
_ Positioning and speed monitoring

Metalworking

The world of presses and punches has long been TR-Electronic's special
field. We develop the products from the outset so that they can with-
stand the high stresses of shocks and vibrations.

_ Absorber modules eliminate the strongest vibrations
_ Especially for harsh environments (high temperature ranges)
_ Level monitoring in cooling circuits, hydraulics etc.

Woodworking

Intelligent, decentralized control concepts, efficient sensors with local
signal processing and components which operate reliably despite
strong temperature fluctuations are the basis for automation solutions
in the woodworking industry. The intelligent equipping and networ-
king of transfer machines, machining centers and assembly cells is our
speciality, especially when you require a platform for your own special
machine philosophy or special function!

_ Alignment of sawing and jointing units
_EXrotary encoders for hazardous, dusty areas
_ Planers and belt sanders, conveyor/process belts etc.

iRelectronic




Printing technology and paper processing

Fast signal processing for printing machines enables high register
accuracy and decentralized compact drives automate setting processes.
Rotary encoders with stainless steel housings can resist even aggres-
sive media such as groundwood pulp in paper machines.

Small absolute encoders measure movements in restricted

installation spaces.

_ Paper transfer between printer and punch
_ Monitoring of roll changers and roll paper
_ Measurement of the printing ink level

_Speed monitoring in the pressure cylinder

Event technology

TR-Electronic absolute encoders offer safety for all requirement
classes in event technology. From certified safety rotary encoders with
SIL3/PLe or wire-actuated encoders, we offer the right solution for
your customized safety concept.

_ Control for stage curtains, stage sets, rolling floors

_ Lighting supports/racks (movement up and down)

_integrated Safety for revolving platform (rotation, vertical, horizontal)
_ Position determination for motorized and manual drives

Renewable energies

Intelligent tracking of photovoltaic systems

improves efficiency and accelerates amortization. High-resolution
rotary encoders enable exact positioning and reliably align your system
with the sun, even after a number of years.

Photovoltaics

_ Elevation and azimuth control of heliostats

_ Angular position control of parabolic trough systems
Wind energy

_ Pitch and azimuth positioning

_ Speed monitoring of rotor and generator shaft

Plastics processing

Diverse measuring tasks in plastics processing machinery and systems
require fast signal processing and high precision. For example for
function monitoring or belt speeds in hammer mills, fine grinding mills
or washing systems.

_ Position measurement of profile cutting machines

_ Pressure monitoring in injection cylinders

_ Monitoring of rotational movements of various applications
in materials handling technology and robotics

_ Early warning of material feeding

Possible applications

Industry solutions

www.tr-electronic.de



Universal standard

Industrial standard

The 58 mm housing for standard industrial applications

Size 58 mm has become established as a widespread industry standard ~ + Industry standard size 58 mm

for absolute and incremental rotary encoders. What is considered + Cost-optimized thanks to different resolution ranges
special by other suppliers is standard with TR-Electronic. The absolute + Lots of interfaces

rotary encoders in the 58 mm series have a modular design. They the- + Compatible with a multitude of control systems
refore enable the requirements of your application to be met especially  + Shaft and mounting variants

well, usually without the need for special developments. + Same mechanics with different interfaces

+ Compact connector technology — for series machines

+ For individual projects, as can be programmed by the user
+ For customized connection technology

+ Partially with UL approval

Example of CEV58 M-CO

- CANopen

- Connection via 2 x M12 connectors

- 8,192 steps/revolution

- 4,096 revolutions

- Flange with centering collar 36 mm shaft 10 mm with surface
- Protection class IP65

~56
o~
wn n - —-
Q o
) E—
| |

58

*others on request
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Complete mechanical concept

The 58 mm series of compact rotary encoders has been systematically
developed for the different mounting variants. A suitable device is thus
available for any installation situation - functions which are required
for a machine with solid shaft can easily be provided for another
machine with continuous hollow shaft. For solid shaft rotary encoders
we can supply couplings to match the mechanics of your application.

Overview
Shaft types

The diversity of mechanical solutions expands your scope for innova-
tive designs. You will find the wide variety of mounting options in the
following overview of mounting variants. Not all possible combinations
can be shown, but we are confident that we can offer a solution for
your individual mounting situation.

Shaft types — overview

Solid shaft

Hollow shaft

(Continuous hollow shaft)

Blind shaft

Integrated coupling

www.tr-electronic.de 7



Shaft types

Solid shaft

Construction of the solid shaft

Rotating part

Shaft type — solid shaft variant:
1 a) with groove
1 b) with surface
1 ¢) smooth

Stationary part — fixing with flange
2 a) Clamping flange with 36 mm centering collar
2 b) Synchronous flange with 50 mm centering collar
2 ¢) Customized example flange with 45 mm centering collar

0 Further shaft geometry options

+ Square (combined with groove)
+ Different shaft diameters and lengths

Standard drilling pattern with clamping flange ZB3610FL
Standard shaft @ 10 with surface with 36 mm centering collar

3x M3, 5 deep
TK 948+0,2
(3x1207)

3x M4, 5 deep
TK @48+0,2
(3x 1207

Standard shaft diameter/shaft length

Diameter

@6 mm

@8 mm

@10 mm

@12 mm

@ 12 mm with groove

Standard drilling pattern for US market — standard shaft @ 3/8"

Shaft length

10 mm

19.5 mm

19.5 mm

24 mm (also surface)

24 mm

Flange (US) SQRT 3/8" Centering collar 1.25"

63,5+0,13

52,4 +0,1

AAASON

52,4 +0,1
63,5+0,13

Standard drilling pattern with synchronous flange ZB506GL
Standard shaft @ 6 smooth with 50 mm centering collar

3 x M4, 6 deep —_|

TK 042 +0,2
(3 x120°)

3 x M4, 6 deep
TK @42 +0,2
(3 x120°)

50 h7




Shaft types

Solid shaft

Mounting options

a) with flange b) with clamping flange

7 @

¢) with clamping shoes d) with servo clamp mounting

www.tr-electronic.de 9



Shaft types

Hollow shaft

Distortion lock

Distortion lock ... Synchronization of the shaft 0 o
with the aid of ... Fixing type
- Pin/Groove - Clamping ring The rotary encoders in series C__58 are secured against rotation

either by a torque support comprising spring plate or a pin/groove

- Torque support -Gl IntB e combination. In the latter case a suitable pin is included in the
- V-groove scope of supply. In conjunction with the different driver options, the
- Axial screw C__58 adapts optimally to a wide variety of installation situations.

Examples with hollow shaft

Pin/groove axial with clamping ring on the flange side

Pin/groove radial with clamping ring on the flange side

Pin/groove axial with clamping ring on the flange side,
pin in the drive flange




Torque support with clamping ring on the flange side

)
0

/|

Pin/groove axial with clamping ring on the cover side

Torque support with clamping ring on the cover side

Shaft types

Hollow shaft

www.tr-electronic.de
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Shaft types

Blind shaft

Distortion lock

Examples with blind shaft

Pin/groove axial with clamping ring

NS
|
T

Pin/groove axial with axial screw

“a o]

Pin/groove axial with V-groove and axial screw

12 #Relectronic



Shaft types

Blind shaft

Pin/groove radial with clamping ring

Torque support with V-groove and axial screw

v

Z@ ==y
77

Pin/groove axial with axial screw, pin on customer side

— = (==
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Shaft types

Blind shaft

0 Further mounting options

+ Pin/groove axial with clamping ring, pin on customer side

+ Pin/groove radial with axial screw

+ Pin/groove axial with V-groove and axial screw, pin on customer side
+ Pin/groove radial with V-groove and axial screw

Torque support with clamping ring

Torque support with axial screw

vy

7,

j@ i ===t
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Absolute encoder with integrated coupling

Measuring systems with integrated coupling are stand-alone devices
and cannot be produced by modifying a standard device with shaft.

Your advantages

 Short mounting, as coupling length omitted
(coupling integrated into measuring system shaft)

™ Quick and easy assembly and disassembly

M Radial and axial tolerance to customer shaft

| Fewer assembly parts required

Measuring system

Customized flange ring

PU coupling element

Coupling element”

Shaft types

Integrated coupling

“not included in scope of supply,
only on request
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Shaft load

Shaft protection

Bearing module (bearing/protection modules)

Bearing module 58 serves as collar bearing for our 58 mm encoders,

to absorb increased bearing load.

A typical application is mounting of a chain disk or belt pulley.

85-900-077: @ 10 shaft
85-900-078: @ 12 shaft

Your advantages

Protects the shaft from strong radial and axial forces

Increase in the general bearing life

Fields of application: Heavy industry, rolling mills, presses

The module is delivered ready assembled with customized
encoder type or for subsequent mounting
™ Suitable for extremely harsh environments

Normal rotary encoder

, @ centering basic flange

910

U,

18.9

!

@58

CE58 without flange ring

Rotary encoder with bearing module

!

0258

|

3xM3 deep 5, Tk44

LA
Y=

DDw

36 g8

@52

/
7]1° ] ;
7 = —
! /
~ 3310
51,6 lw

screw 3xM3 DIN912

16

27-004-086

(3 x pieces extent of supply)
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Differentiation criteria for draw-wire boxes

SL30

The SL30 is designed for many years of use with a high activity rate.

It is the product of many years of experience and offers a wide range
of measuring lengths. The measuring cable eye is completely plastic-
coated and has a (removable) ball joint for flexible cable connection.
Available options include "“cold grease" (-30... +80 °C), "bellows" at
the cable outlet, single and double pulley, cable outlet on the left or
right (or rotary encoder sits on the left or right of the drum in relation
to the cable outlet). The spring assembly is designed for an extremely
long lifetime with a high number of duty cycles. High precision: The
cable lies in an endless groove, the cable drum is shifted so that the
run-off point is always positioned exactly beneath the cable outlet. The
housing comprises aluminium and the spring assembly cover is plastic.
Internal threads enable precise assembly.

SL30 ATEX
As SL, but approved for applications in explosive atmospheres, compa-
tible with our AE_70.

WDS

The WDS is suitable for normal automation tasks.

Once again the cable drum moves so that the run-off point is posi-
tioned beneath the cable outlet. Cable end with a cable hook (P60,
P69) or a brass cable eye (P115). The cable outlet nozzle has a simpler
design in comparison to the SL. Single pulley available. The complete
cable drum including spring assembly is installed in an extruded alu-
minium housing. Grooves on three sides enable trouble-free mounting
with sliding blocks.

SLOO

The SLOO is a cost-effective product for simple measuring applications
with lower accuracy requirements.

In terms of precision it is compatible with our rotary encoders with ma-
gnetic scanning, but is also available with rotary encoders with optical
scanning. The cable drum is narrow, so that even if it is not moved (as
with the SL30 and WDS) only small deviations occur. The cable drum
uses the bearing and shaft of the installed rotary encoder. The housing
is made of plastic, the cable end with eye is brass.

0 From the encoder we get the draw-wire box (V becomes W)

+ C_V58_becomes C_W58_
+C_V58_/C_V65_becomes C_W58/C_W65_

Wire-actuated encoder

Measurement
length

Data sheet

Tm

2m

TR-V-TI-D-0470

5m

10m

15m

TR-V-TI-D-0471

20m

25m

30m

50 m

TR-V-TI-D-0472

Measurement
length

Data sheet

2m

TR-V-TI-D-0473

10m

25m

TR-V-TI-D-0474

Measurement
length

Data sheet

25m

5m

75m

TR-V-TI-D-0475

15m

Measurement
length

Data sheets

0.2m

3m

+ AEV 70_ becomes AEW 70_

+ CMV 22M becomes CMW 22M

with rotary encoder

It

P
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Scanning
optical and magnetic

Determination of position values

Optical scanning:
In rotary encoders with optical scanning (CE_58 and CO _58) the IR /Transmitter
position of the main shaft is optically read out and captured with a
coded glass disk. This type of scanning is high-resolution but also has
very short cycle times. For multi-turn devices the number of revolutions
is multiply reduced by gearing and read out magnetically via separate
scanning.

Scanning unit
with optoelectronics

Scanning unit
with Hall sensors D <™
/”/
//
’/
-
1
<\
S

s

"
kﬁjj e Permanent magnets for detecting
i%' the number of revolutions
Ny

Position value

Drive shaft

Central code disk
for detecting the
position from within
the revolutions

Magnetic scanning:

In rotary encoders with magnetic scanning (CM _58) all positions
(within the revolution on the main shaft and the number of revolutions
on the gear shafts) are captured with magnetic position sensors. Highly
integrated magnetic field sensors are used, which operate on the basis
of the Hall effect. Permanent magnets are mounted on the shafts.

Drive shaft

Magnetic sources for detecting
the number of revolutions

Permanent magnets
for detecting the position
within the revolutions

Scanning unit
Position value with Hall sensors
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General

The absolute measuring system provides the current position value
instantaneously. If this measuring system is run mechanically in the
deactivated state, the current position is directly available as soon as

Mode of operation

Single-/multi-turn,

c 100
“lo11
101

=019

the power supply is restored. TR absolute measuring systems can be
supplied as single-turn or multi-turn variants depending on the type
required.

Different resolutions
Code letters in the product designation

0 = Optical scanning (up to 18 bits, 262,144 steps/revolution)
E = Standard scanning (up to 15 bits, 32,768 steps/revolution)
M = Magnetic scanning (up to 11 bits, 2,048 steps/revolution)

"0" = High-resolution optical scanning

Thanks to modern Opto-Asic technology, up to 18bits (262,144 steps)
can be generated within a single revolution. This is supplemented with
up to 4,096 absolute scanned revolutions. Signal processing occurs at
FPGA speed. This type of scanning is always used whenever position
values need to be captured very quickly and with high resolution. This
type of scanning is denoted by the letter "0" in the type designation.

"E" = Optical scanning for standard

industrial applications

The majority of industrial applications use rotary encoders with a
resolution of up to 15 bits per revolution and up to 4,096/256,000
scanned revolutions. Signal processing within the processor enables
multiple evaluation functions and optimal adjustment to new require-
ments. Signals such as limit switches and speed monitoring can also
be generated. This type of scanning is denoted by the letter "E" in the
type designation.

"M" = Magnetic scanning for price-sensitive applications
Price-conscious, magnetic rotary encoders are the first choice for appli-
cations with lesser requirements on accuracy, resolution and timing.
The resolution of a revolution is 11 bits and this is supplemented with
4,096 absolute scanned revolutions. There is no extended signal pro-
cessing, though the resolution of this device is programmable. This type
of scanning is denoted by the letter "M" in the type designation.

Optical/ magnetic scanning — single-turn

This measuring system resolves one revolution (single-turn) of the drive
shaft into measuring steps (e.g. 8,192). The number of measuring steps
per revolution is recorded and calculated by a code disk (optical) or via
the magnetic scanning. This measurement value is output via different
interface modules depending on the type of interface used. After one
revolution the measurement value repeats.

Optical/ magnetic scanning — multi-turn

Multi-turn measuring systems record several revolutions in addition
to the angular positions. An internal reduction gear is connected to

the drive shaft, with which the number of revolutions is recorded. In
the multi-turn measuring system the measurement value comprises

o The resolution levels — optimal adaptation

Number of revolutions for single-turn version: 1
Multi-turn (0) 4,096 (optionally 256,000)
Multi-turn (E) 4,096 (optionally 256,000)
Multi-turn (M) 4,096

the angular position and the number of revolutions. The recorded
measurement value is also calculated and output via different interface
modules depending on the type of interface used.

www.tr-electronic.de 19
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Wide variety of interfaces

Everything from one source

Wide variety of interfaces

Different applications require different solutions

The result of almost three decades of development and production is
evident. Reliability, ease of installation and a wide variety of interfaces
are the result.

You benefit not only from the highest technical standard in production,
but also the highest reliability of our devices. As is the norm with TR-
Electronic, the C__58 also offers a wide variety of interfaces, some of
which can even be combined to enable special applications. These can
be specifically matched to the field and frequency of application.
Which interface is ultimately used largely depends on the control

technology used.
Efficiency, safety, speed and scope of functions are the important fac-
tors. Let our sales team advise you on your own individual solution!

We offer you:

+ modular design concepts

+ everything from one source

+ a large number of possible combinations

+ adaptation of the scope of functions to the interface

"So that you can always
stay connected!"

iRelectronic
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Direct interfaces

Special features for SSI, Parallel

Special bits and scaling parameters (SSI, Parallel)

TR-Electronic rotary encoders in the C__58 series are mainly pro-
grammable. The following terms are used in connection with different
interfaces. To see which function is actually implemented in a rotary
encoder, please refer to the product description in the quotation or
order confirmation.

Transferable special bits

Max. eight parallel special bits can be defined, the default setting is
always 0V. Fewer parallel special bits can also be used to fulfill the
requirements of customized device versions. The number of special bits
depends on the selected settings and the number of clock pulses sent.
These are added in the protocol after the lowest value data bit. The
possible functions for the special bits are specified below. The output
level for a function event can be defined by selecting active high/
active low.

Overspeed
The Overspeed is set if the set speed
(programmable: 30 — 6,000 rpm) is exceeded.

Limit switch

The switch-on and switch-off points for the four possible limit switches
are set in the Limit switch. They are set as long as the position is at or
above the switch-on point. "Rotating' limit switches can also be imple-
mented, where the switch-on point is greater than the switch-off point.

Move up, Move down

This is a combination of directional display and standstill monitor. These
are set when the position moves in the relevant direction and deleted
once the position has remained unchanged for 50 ms.

The motion detection has a hysteresis for suppressing vibrations. This is
one step in relation to the resolution of the central disk. After a reversal
of the running direction a distance corresponding to the hysteresis
must be traveled as a minimum, before a movement or direction
change is indicated. The hysteresis applies equally for Move up and
Movement signals.

0 Control of the following special bits is possible

- Overspeed - Static and - Even parity,
- Limit switches dynamic error parity
- Move up/down error (watchdog)
- Moved up - Movement

Moved up

This is set if Move up is set, and deleted if Move down is set.

Even parity, error parity

The Parity bit serves as control bit for error detection during data trans-
fer. The parity represents the checksum of the bits in the SSI data word.
If the SSI data word contains an odd number of ones, the Even parity
special bitis = "1" and changes the checksum to even parity. The Parity
or Error parity special bit must therefore always be defined last.

It is calculated from all preceding bits. Therefore only a single parity
special bit is possible. By selecting inverted parity we get odd parity or
odd Error parity.

The Error parity corresponds to the normal parity, if no measuring
system error is present. If errors are present it is inverted. This saves the
additional transfer of an encoder error.

Static/Dynamic error (watchdog)

As long as the position data can be measured and transmitted error-free,
the Static error special bit is deleted and the Dynamic error special bit
delivers a rectangular frequency of 250 Hz. If errors are present the Static
error is set and the Dynamic error remains at an undefined level.

Movement
This special bit is set as long as Go up or Go down is set.

Scaling parameters

The output resolution of the measuring system can be changed using
the scaling parameters. The measuring system supports the gear func-
tion for rotary axes. The number of steps per revolution and the ratio
of numerator revolutions/denominator revolutions may be a decimal.
The position value output is calculated with a zero point correction,
the counting direction set and the gear parameter entered.

Closed measuring section

The length in revolutions of the closed measuring section is any whole
number in the range from 1 to 256,000. For example, for rotating appli-
cations or for decimal codes, a measuring range of the power of

2 can be unfavorable.

Powers of 2 such as 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1,024, 4,096
... cannot be precisely matched to the application, as one is dependent
on the value of the powers of two.

Procedure for linear axes

(forward and backward traversing movements)

The parameter "denominator revolutions" can be programmed as a
fixed value of "1" for linear axes. The parameter "numerator revo-
lutions" is programmed slightly higher than the required number of
revolutions. This ensures that the measuring system does not generate
an actual value jump (zero transition) if the travel is slightly exceeded.
For the sake of simplicity the full revolution range of the measuring
system can also be programmed.

Numerator/ denominator

These are required if the number of steps per revolution or the ratio of
numerator revolutions / denominator revolutions must be a decimal.
This is referred to as a gear function. This is used for rotary axes.

In contrast to the closed measuring section the transmitter program-
ming can be adapted even more precisely to the application.

More on the topic of scaling parameters:
"Encoder Programming" (TR-E-BA-GB-0011)

www.tr-electronic.de 21
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Direct interfaces

SSI and Parallel interfaces

Mode of operation — SSI and Parallel

SSl interface — synchronous serial interface

This interface enables synchronous serial transfer of the measuring sys-
tem position. Use of the RS422 interface for transfer allows sufficiently
high transfer rates to be achieved with a cable length of max. 500 m
(with 1 kHz).

The measuring system receives a clock pulse train from the data
receiver (control) and responds with the current position value, which is
serially transferred synchronously with the sent clock pulse.

The data signals Data+ and Data— are sent with cable transmitters
(RS422). To protect against damage due to faults, potential differences
or polarity reversal, the clock pulse signals Clock Pulse+ and Clock
Pulse- are received with optocouplers. A parity or checksum can be
added in order to detect defective transmissions.

The serial data is transferred without ground reference, as the voltage
difference between two corresponding cables. The receiver only evalu-
ates the difference between both cables, so that common mode noise
on the transmission lines does not cause a distortion of the useful
signal. The simplest additional measure is double read-in, where the
data bits are repeated after 26 clock pulses of a train.

Example of transmission of special bits with 24 bit position
information

1. bit 24, bit< 151 53 S5 S7 1. bit

clock+

position data special bits S2 54 56 S8

SSI

0 SSI — programmable parameters

+ Total resolution, number of steps/revolution
+ Output code (Binary, Gray, BCD)
+ Output format (standard, fir tree, SSI+ CRC,
26-bit repetition, variable number of data bits)
+ Negative values (preceding sign + value, complement on two)
+ SSI or parallel special bits (see page 23)
+ VIR (counting direction), preset (electronic adjustment)

Transfer example for Clock Pulse+ and Data+

~— break time
7/ 7/

/s /s
s s

/.
clock+ | I | I | I
data+ | | | | |

AN
NN

NN .
—»—>« monoflop time

More on SSI: CE_58 SSI User Manual
(TR-ECE-BA-DGB-0039)

Parallel interface (exclusively for single-turn encoders)

In the parallel interface the digital position value is transmitted in par-
allel, i.e. there is a separate physical line for each signal bit. In addition
to the pure signal lines there are also status and control lines, which
(optionally, if required) activate individual additional functions in the
encoder or contain their output signals.

Different codes can be used for converting the digital position value
into a signal image.

The functions actually implemented in the encoder are dependent on
the encoder family and the selected physical interface, among other
things (number of possible lines, volume of the plug connector). Depen-
ding on the set-up, some of the functions accessible via the signal line
are also programmable.

Not all functions are available with all encoder types. See programming
instructions and operating manuals for the respective devices in this
regard.

Parallel interfaces are now often replaced by SSI or field bus interfaces.
C__58 single-turn rotary encoders with parallel interface are available
for retrofits or special automation concepts. If a multi-turn device

with parallel interface is required, a simple and compact solution can
be achieved with a C__58M SSI and an SSI - Parallel PU 10 signal
converter.

Output of the following special bits is possible
- Overspeed

- Limit switches

- Move up/down

- Moved up

- Even parity, error parity

- Static and dynamic error (watchdog)

- Movement

iIRelectronic

Parallel

0 Parallel - programmable parameters

+ Total resolution

+ Number of steps/revolution

+ Output code (Binary, Gray, BCD)

+ Output of special bits (overspeed, limit switches and many more)

Push-Pull block diagram

More on Parallel: CE_58 Parallel User Manual
(TR-ECE-BA-GB-0054)



Mode of operation — Analog

Analog interface

The integrated 12-bit digital-analog converter features automatic range
switching, which results in higher accuracy in the smaller measuring
ranges.

The following output ranges are supported:

Voltage: 0...+5V,0...+10V,0...-10V,-10...+10V
Current: 0...24 mA (freely programmable)

More on Analog: CE_58 Analog User Manual
(TR-ECE-BA-DGB-0041)

Direct interfaces

Analog interface / Cam group

Analog

0 Analog — programmable parameters

+ Number of steps / revolution
+ Number of revolutions
+ External function input
+ Analog interface: e \oltage (Analog voltage operating mode)

e Current (Analog current operating mode)

+A,  pos.-start pos.-end

A i

+Amax T -:_- TS TS T TT T rT e T T = ! I

I | '

. L] i

0 } » Pos+
i measured length

_Amax I TTTmEsorTmE orEm s orEmE omEmE o -'_-i-'_J

\ 4 . .

A active measuring range  [REII{) IRTol 16

A, = analog output variable in V or mA, with preceding sign,

+A 2« = Positive/negative maximum value of the analog output variable

Mode of operation — Cam group

Cam groups are generally used in applications where actuators must
be precisely controlled with fixed assignment to the machine position,
e.g. in packaging machines. In mechanical groups this is achieved by
connecting adjustable cam disks to the machine drive.

Save for their function, electronic cam groups do not have much in
common with mechanical cam groups. Each cam track output by an
electronic cam group corresponds to a mechanical cam disk. The cycli-
cally output cam signals for controlling the actuators correspond, from
a functional perspective, to the mechanical pulses of the rotating cams.
The number of cam tracks, the number of cams/track, as well as the
relevant switching on and off points, can be programmed individually.

0 CE_58 special variants with cam group

- Parallel interface with 32 tracks and 4 cams each
- CANopen interface with 8 tracks and 1 cam each
- SSI interface with 4 tracks and 1 cam each

Customer-specific modifications such as
dynamic cams (compensation of dead times)
displacement of cams
overlapping/ circumferential cams
output to different interfaces
teach-in function
zero offset and much more

a) switch-on point
b) switch-off point

- Normal cams, max. 32 cam tracks with 8 cams each

- Circumferential cams

www.tr-electronic.de 23
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Field bus interfaces
PROFIBUS, CANopen, DeviceNET

Mode of operation

PROFIBUS - Process Field Bus

PROFIBUS is a continuous, open, digital communication system with a
broad range of applications, particularly in manufacturing and

process automation. PROFIBUS communication is based on the
international standards IEC 61158 and IEC 61784. The application and
engineering aspects are defined in the PROFIBUS User Organization
guidelines. These serve to fulfil the user requirements for a manufac-
turer independent and open system where the communication between
devices from different manufacturers is guaranteed without modifica-
tion of the devices.

The PROFIBUS User Organisation has implemented a special profile for
encoders. The profile describes the connection of rotary, angular and
linear encoders with single turn or multi turn resolution to the DP. Two
device classes define the basic and additional functions, e.g. scaling,
alarm management and diagnosis.

In addition to device classes 1 and 2 defined in the profile, the measu-
ring systems also support additional TR-specific functions.

PIrRIOIF] I 8
BJu]s

+ DP communication protocol (cyclical data exchange,
station, module and channel specific diagnosis)

+ Connection variants (cable gland or plug connector)

+ up to 1,200 m cable length

0 PROFIBUS — benefits and advantages

Programmable parameters

+ Total resolution

+ Number of steps/revolution (standard or extended)

+ PUO encoder profile parameters (counting direction switching,
caling function etc.)

+ Output code (Binary, Gray, capped Gray),

+ TR-specific functions (gear, speed output)

CANopen

The CANopen field bus was developed by the CiA and has been
standardized as European standard EN 50325 since the end of 2002.
CANopen uses layer 1 and 2 of the CAN standard originally developed
for use in cars (ISO 11898-2) as a transmission technology. These are
extended in automation technology by the recommendations of the
CiA Industrial Association in respect of plug assignment, transmission
rates and applications.

CiA has developed the CAL standard (CAN Application Layer) for the
application layer. The CANopen communication profile was developed
first of all together with "building instructions” for device profiles, in
which the common denominator of all device profiles is defined with
the structure of the object directory and the general coding conven-
tions.

The CANopen communication profile (documented in CiA DS 301)
regulates how devices exchange data with each other.

CANopen

0 CANopen — programmable parameters

+ Counting direction, scaling function, preset adjustment
+ Total measuring length in steps

+ Revolutions, numerator/denominator

+ Speed resolution

+ Layer Setting Services (LSS) = Node ID and baud rate
+ Maximum 8 cams

A distinction is made between real time data (e.g. position value) and
parameter data (e.g. counting direction). CANopen assigns appropriate
communication elements to these data types, which are completely
different in character.

DeviceNet

DeviceNet was developed by Rockwell Automation and the ODVA

as an open field bus standard, based on the CAN protocol and is
standardized in the European standard EN 50325-4. Specification and
maintenance of the DeviceNet standard is regulated by the ODVA. De-
viceNet, along with ControlNet and EtherNet/IP, belongs to the family
of CIP-based networks. The CIP (Common Industrial Protocol) forms a
common application layer for these 3 industrial networks.

DeviceNet, ControINet and Ethernet/IP are therefore well matched to
one another and present the user with a graduated communication
system for the physical layer (Ethernet/IP), cell layer (ControlNet) and
field layer (DeviceNet).

DeviceNet is an object-oriented bus system and operates according to
the resource-saving producer - consumer (publish—subscribe) principle.
Simple 1/0 messages have virtually no overheads and often do not
need a send request.

The terminals can send data event or time controlled, without additio-
nal interim storage. The periphery indicates its requirement for data re-

#Relectronic
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0 DeviceNET — programmable parameters

+ Direction of rotation

+ Output code (Binary/Gray)

+ Measurement length in steps

+ Measurement length in revolutions, only multi-turn measuring system
+ Preset adjustment via the bus

+ Preset value 1/2

+ 7 Special outputs

ceipt as a "consumer" and sends its data as a "producer"”. Each device
can be both a data consumer and a data producer, and a producer can
operate any number of consumers.



Mode of operation

PROFINET - Process Field Network

PROFINET is the innovative open standard for Industrial Ethernet and
satisfies all requirements of automation technology. A publicly accessi-
ble specification was also introduced, which was published by the IEC
(IEC/PAS 62411) in 2005 and has been part of the IEC 61158 and IEC
61784 standards since 2003. PROFINET is supported by "PROFIBUS
International" and the "INTERBUS Club".

PROFINET has a modular concept, so that the user can select the func-
tionality himself. PROFINET CBA and PROFINET IO are available. These
essentially differ because of the type of data exchange, in order to fulfil
the speed requirements.

Different performance levels are defined. In PROFINET data which is
not time-critical, such as e.g. parameter data, configuration data and
connection information, is transferred via the standard data channels
based on TCP/UDP and IP. This means that the automation level can
also be connected to other networks.

For the transmission of time-critical process data PROFINET distingu-
ishes between three real-time classes (RT Class 1 to 3), which differ in
their performance.

Industrial Ethernet interfaces ‘
PROFINET, EtherNet/IP, EtherCAT, sercos IlI |

o

+ 10 communication protocol (cyclic/acyclic data
exchange of record data = read/write services)

+ Exact synchronization of all nodes

+ Up to 100 m cable length (between two nodes)

+ Real-time classes (RT Class) 1 to 3

o PROFINET - benefits and advantages

Programmable parameters

+ Total resolution

+ Number of steps/revolution (standard or extended)

+ Profinet 10 — device, addressing (name assignment = MAC
occurs when the network is initialized)

+ Profinet 10 — parameters (counting direction switching,
scaling function, preset adjustment)

EtherNet/IP

EtherNet/IP was developed by Rockwell Automation and the ODVA as
an open field bus standard, based on the Ethernet Industrial Protocol
and is standardized in the international standards IEC 61158: Type 2
and [EC 61784-1: CP 2/2 Type 2.

The ODVA is responsible for the specification and maintenance of the
EtherNet/IP standard. Like ControlNet and DeviceNet, it belongs to the
family of CIP (Common Industrial Protocol)-based networks.
DeviceNet, ControlNet and EtherNet/IP are therefore well coordinated
and provide the user with a graduated communication system for

the control level (EtherNet/IP), cell level (ControlNet) and field level
(DeviceNet).

—
EtherNet/D

0 EtherNet/IP — programmable parameters

+ Total resolution (< 25 bits, < 36 bits)

+ Number of steps/ revolution (standard, extended)

+ Number of revolutions (standard, extended)

+ EtherNet/IP parameters = scaling, counting direction, preset value

EtherNet/IP is an object-oriented bus system and operates according
to the producer/consumer principle.

EtherCAT — Ethernet for Control and Automation Technology
EtherCAT is a real-time Ethernet technology and is particularly suitable
for communication between control systems and peripheral devices
such as e.g. /0 systems, drives, sensors and actuators.

EtherCAT was developed in 2003 and is available as an open standard.
The "EtherCAT Technology Group" (ETG) user association was establis-
hed for the further development of this technology.

EtherCAT is a publicly accessible specification, which was published by
the IEC (IEC/Pas 62407) in 2005.

It is part of ISO 15745-4. This part was integrated into the forthco-
ming new editions of the international field bus standards IEC 61158
(Protocols and Services), IEC 61784-2 (Communication Profiles) and IEC
61800-7 (Drive Profiles and Communication).

——
EtherCAT.

o EtherCAT — programmable parameters

+ Counting direction, scaling function, preset adjustment
+ Total measuring length in steps

+ Numerator/denominator revolutions

+ Speed resolution

+ Layer Setting Services (LSS) = Node ID and baud rate

sercos III*

Sercos3 is the third generation of the sercos interface series according
to IEC/EN 61491 and based upon Ethernet standard IEEE 802.3 and
has been submitted to the IEC (International Electric/Electrotechnical
Commission) for global standardization, thus becoming part of the
international standards IEC 61800-7, IEC 61784 and IEC 61158.

The vision of a real-time, non-proprietary communication solution
permeates the world of industrial automation. Different types of auto-
mation devices have to be network-enabled in an easy and consistent
way: sercos IIl is an open and IEC-compliant universal bus for Ethernet-
based real-time communication.

SEercos

the automation bus

0 sercos Il — new functions and advantages

+ New and extended device profiles

+ High bandwidth with small cycle time

+ Innovative synchronization process

+ Direct slave-to-slave traffic and hot-plugging

+ High availability = through hardware redundancy

*under preparation
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Connection technology

Direct interfaces

Direct interfaces (SSI, Parallel, Analog)

Axial outgoing feeder (rear)

Cable outlet with cable

1. Outgoing feeder with cable
a) radial
b) axial

2. Cable selection
a) Standard cable
b) According to customer specification

3. Type of cable (end finishing)
a)Ready-made cable with plug (individual lengths)

_WWI%

b)Bare end without plug

—

—

¢) According to customer specification (length, stripped cable)

iRelectronic

Plug

1. Plug selection
a) M 23 plug (standard)
b) M 12 plug (optional)
¢) Combination multi-pin plug (only with cable)
d) Special plug connector (only with cable)

2. Plug assignment
a) 12-pole (standard)
b) 17-pole (optional)
c) At customer request

Example configuration of a standard plug for SSI
- M23,
- 12-pole

Union nut
Clamping ring

Internal O-ring

Screw socket



Connection technology

Bus system

Bus system

1.) Side cover for cable (CE_58, CO_58) Example of CEV 58 with CANopen »

pJrIOIF] I M8
— j
CANopen DeviceNe>

2.) Radial connector outlet (CE_58, CO_58) Example of CEV58 with PROFIBUS
@
BJU[S CANopen

2xM12 +1xM8 a) TR standard:
-2xM12
-2xM12 +1xM8 E_
b) CiA-compliant
-2xM12 + 1xM8

i%%%%q EtherCAT.

2xM12,1xM8 2xM12 +1xM8
3.) Axial connector outlet (CM_58, CE_58, CO_58) Example of CEV 58 with PROFIBUS
@
(08 CANopen
2xM12 +1xM8 TR standard:
-2xM12

-2xM12 + 1xM8

aohas .
EtherCAT.

3xM12 3xM12
— Sercos
EtherNet/IP- the automation bus
3xM12 3xM12
*under preparation
Room for even more functions — in 65 mm housing Installation space comparison
+ Convenient connection of field bus cables 1 58 mm housing 1 65 mm housing

+ Large clamping range for cable glands
+ Optimal adaptation thanks to extensive selection of plug connectors
+ Incremental signal for converter and field bus for control from
one encoder
+ Decentralized control of machine parts by cam group in encoder
+ Rare interfaces feasible

0 A host of special functions in 65 mm housing

In special engineering applications, it has been proven that the use of
cable from a roll to connect field devices saves costs. The cables are
cut to size and connected during installation. Minimal cable bends
and generous terminal equipment considerably facilitate on-site
connection of C_V65 .

www.tr-electronic.de 27
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Additional protection

Ambient conditions

Temperature

Storage temperature

The storage temperature range for the components is the temperature
range in which the components can be permanently stored. No voltage
should be present at the device and the device should ideally be stored
in the original packaging.

Failure to adhere to the minimum or maximum storage temperature
can cause damage to the components.

Storage up to a maximum air humidity of 98 % (non-condensing)
should be guaranteed.

0 Storage temperature from -30 °C to +85 °C

Operating temperature

The operating temperature denotes the optimum temperature range for
the operation of electronic, electromechanical or mechanical systems or
units or their individual components.

If the operating temperature is exceeded lower efficiencies generally
result, or there is a risk of destruction of the system or device.

The temperature ranges specified below may be selected. In a larger
housing a heating element may be installed, in order to better protect
the device from freezing temperatures.

Operating temperature
Optional
Standard

from -20 °C to +60 °C
from 0 °C to +85 °C

Imperviousness — definition via IP protection class

The protection class indicates the suitability of electrical equipment
for different environmental conditions, and the level of protection for
people against potential hazards during its use. Further information on
imperviousness can be found in our brochure "Rotary encoders with
encapsulated electronics” (TR-V-PR-GB-0003).

General purpose

In many applications electrical and electronic devices must operate sa-
fety in harsh environmental conditions for many years. The penetration
of foreign bodies/ dust and water must be prevented. The devices are

supplied with protection class IP65 as standard. It is protected against
the ingress of dust (protection against foreign bodies) and against jet-
water from all directions. The "Seal Pack" option is available for more
demanding applications.

Standard protection class solid- (IP65), hollow- (IP54) shaft
Highly impervious option see Seal Pack with IP67
Relative air humidity 98 %, non-condensing

(DIN EN 60068-3-4)

"Seal Pack" — an option for high-resolution absolute encoders in 58 mm housing

The optional "Seal Pack" package has an additionally sealed housing
cover. It combines coordinated measures for absolute rotary encoders,
in order to guarantee the following characteristics:

+ Imperviousness to temporary immersion
(IP67, testing according to DIN EN 60529)
+ Hermetically sealed against the penetration of moisture
due to temperature variations in a moist environment (testing
according to DIN EN 60068-2-30)
+ Special imperviousness to the ingress of penetrating
oils such as honing oil.

The "Seal Pack" is available as an option for absolute rotary encoders
from TR-Electronic in the standard industrial size of 58 mm for solid
shaft and blind shaft.

7700

spray test
-DIN 60068-2-52

Without any problem — 672 h salt spray

test
Our rotary encoders are salt spray-tested in
accordance with EN-DIN 60068-2-52 (severity 1) and
are therefore suitable for special onshore and offshore applications.
Provided with an additional paint coat they can withstand extreme
environmental conditions, whilst ensuring full functionality and a
polished appearance.

=3

#Relectronic

0 Be absolutely certain!

98 % gl

The bearing for blind shaft and solid shaft rotary encoders is provided
with an additional seal. The plug connectors are always internally en-
capsulated after assembly. Liquids which penetrate the plug connector
due to inadequate connection can thus not penetrate the encoder and
damage it. The housing cover is additionally sealed to give greater
imperviousness. The test standard of IP54 or IP65 is thus increased to
IP67 (clean water at 20 °C).

The housing of rotary encoders with the Seal Pack option is air-tight.
This means that no moist air or water is sucked in, even in the event

of temperature and compressed air fluctuations. These systems are
therefore fully tropicalized. Devices with Seal Pack are no more than 7
mm longer, with otherwise identical external and mounting dimensions.



Additional protection

Housing options

Housings for neutral and aggressive environments

With us you are safely equipped for all eventualities. The devices can
also be provided with enhanced robustness.

For example, a stainless steel housing can be used for aggressive
environments or food applications. The extruded aluminium housing

offers exceptional protection against vibrations and high temperature
fluctuations. Appropriately equipped rotary encoders can also operate
safely in explosive atmospheres up to Zone 1/21 or 2/22, guaranteeing
maximum safety.

Housing options

—
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More on the AEV 70: Brochure on Explosion-proof

Rotary Encoders (TR-V -PR-GB-0005)

CEV 84 - in aggressive environments in stainless steel housing
Rotary encoders in the C__ 58 series installed in a stainless steel
housing for aggressive environments. Additional sealing elements
protect the rotary encoder from external influences. All interfaces can
be combined with this housing, and seal and connector body materials
are selected according to environmental conditions. Applications e.g. in
the paper industry (groundwood pulp) can be implemented problem-
free with this housing.
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CEV 115 - protection against mechanical and climatic influences
Rotary encoders in the C__ 58 series installed in an extruded alumi-
nium housing for protection against external mechanical influences.
Additional bearings, larger shaft diameter and the large mounting
flange forgive even extremely high shaft loads or misuse as a climbing
aid. Integration of a heating element or provision for external water
recooling are possible in this installation space. This makes this housing
the optimal solution in heavy machinery construction such as rolling
mills, for example. "‘f& -

.

AEV 70 - potentially explosive atmospheres in aluminium
housing Rotary encoders in the C__58 series installed in a protective
housing for use in potentially explosive zones in accordance with CE
Atex (CE & 112G ExdbIICT6 and CE <& 112D Exth 11ICT80°C). This
provides protection up to Zone 1/21 (device group Il, category 2). They
are therefore protected from gas in Zone 1 and from dust in Zone 21
(including Zone 2/22) for the occasional occurrence of an explosive
atmosphere. The selection of available interfaces is mainly determined
by the availability of approved sensor cables.

\ s
A @
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Headquarter

TR-Electronic GmbH

Worldwide presence
Distribution addresses Germany / International

Tel.: +49/7425 228-0

Eglishalde 6 Fax: +49/7425 228-33

D-78647 Trossingen info@tr-electronic.de

Germany www.tr-electronic.de

International

Argentina Canada France Japan

AEA Aparatos Eléctricos
Automaticos
S.A.C.I.E./Asuncién 2130
AR-1419 Buenos Aires

Tel.: +54/11 - 4574 1155
Fax: +54/11 - 4574 2400
servicioalcliente@aea.com.ar
Www.aea.com.ar

Australia

Sensor Measurement Pty Ltd.
Unit 8/26 Shields Crescent
P.0. Box 1079
AU-Booragoon

Western Australia 6154

Tel.: +61/8-93 17 25 52

Fax: +61/8-93 17 24 52
sales@
sensormeasurement.com.au

www.sensormeasurement.com.au

Austria

TR-Electronic GmbH
TragGsserstraBe 117
A-8600 Bruck/Mur

Tel.: +43/38 62-550 06 0
Fax: +43/38 62-5 50 06 33
info@tr-electronic.at
www.tr-electronic.at

Belgium

Martek SPRL - BVBA
Rue du Broux 16
B-1320 Beauvechain
Tel.: +32/10 86 82 80
Fax: +32/10 86 82 89
info@martek.be
www.martek.be

Brazil

Grupo C+ Tecnologia
Rua dos Caetés

601 - Perdizes

BR - Séo Paulo — SP
CEP-05016-081

Tel.: +55/11-2168 6554
Fax: +55/11-2168 6555
info@ctecnologia.com.br
www.ctecnologia.com.br

TR Electronic

P.0. Box 2543, Station B
CDN-London, Ontario Canada
N6A 4G9

Tel.: +1/519-452 1999

Fax: +1/519-452 1177
customercare@trelectronic.com
www.trelectronic.com

China

TR-Electronic (Beijing) CO., LTD.
Rm. 1302, Side A, Lucky Tower
No. 3 Dongsanhuan North Road
Chaoyang District

CN-100027 Beijing, P.R. China
Tel.: +86/10 - 646 131 96

Fax: +86/10 - 646 135 51
lu.yu@tr-electronic.de
www.tr-electronic.com.cn

Czech Republic, Slovakia
DEL a.s.

Strojirenska 38

€Z-59101 Zdar nad Sazavou
Tel.: +420/566 657 100
Fax: +420/566 621 657
zastoupeni.tr@del.cz
www.del.cz

Denmark

TR-Electronic Danmark ApS
Hustedgardvej 22

DK-8722 Hedensted

Tel.: +45/75 89 06 03

Fax: +45/75 89 06 36
chj@tr-electronic.dk
www.tr-electronic.dk

Finland

Sarlin Oy Ab

P.0. Box 750

FI-00101 Helsinki

Tel.: +358/10 - 550 4000
Fax: +358/10 - 550 4201
info@sarlin.com
www.sarlin.com

TR-Electronic France SARL
1 Av. Christian Doppler
Batiment 2

F-77700 Serris

Tel.: +33/1-64 63 68 68
Fax: +33/1-61 10 17 66
info@tr-electronic.fr
www.tr-electronic.fr

Great Britain
TR-Electronic Limited

4 William House, Old St.
Michaels Drive, Braintree
GB-Essex CM7 2AA

Tel.: +44/1 371-876 187
Fax: +44/1 371-876 287
info@tr-electronic.co.uk
www.tr-electronic.co.uk

India

Global-Tech (India) Pvt Ltd

404 White House

1482 Sadashiv Peth

IND-Tilak Road, Pune - 411 030
Tel.: +91/20- 2447 00 85

Fax: +91/20- 2447 00 86
info@globaltechindia.com
www.globaltechindia.com

Israel

DOR Drive Systems L.T.D.
P.0.Box 6

ISR-49910 Kibbuz Einat
Tel.: +972/3 9007595
Fax: +972/3 9007599
sales@dor1.co.il
www.dor1.co.il

Italy

Telestar S.r.l.

Via C. Colombo 13

[-22069 Rovellasca (Co)

Tel.: +39/02-96 74 02 68

Fax: +39/02-96 74 02 73
telestar@telestar-automation. it
www.telestar-automation.it

SANTEST CO. LTD.

1-60 Tsuneyoshi, 1-Chome
Konohanaku

J-Osaka 554-8691

Tel.: +81/6-6465 5561
Fax: +81/6-6465 5921
info@santest.co.jp
www.santest.co.jp

Mexico

TR Electronic

P.0. Box 2543, Station B
CDN-London, Ontario Canada
N6A 4G9

Tel.: +1/519-452 1999

Fax: +1/519-452 1177
customercare@trelectronic.com
www.trelectronic.com

Netherland

TR-Electronic Nederland BV
Postbus 1682

NL-6201 BR Maastricht
Tel.: +31/43 352 3614
Fax: +31/43 352 3555
info@tr-electronic.nl
www.tr-electronic.nl

Norway

TR Electronic Norway AS

Fusdal Terrasse 3

N-1387 Asker

Tel.: +46 708 696 533

Fax: +46 875 676 80

E-Mail: info@trelectronic.no
Homepage: www.trelectronic.no

Poland

Stoltronic-Polska Sp. z 0.0
ul. Dabrowskiego 238C
PL —93-231 Lodz

Tel.: +48/42-649 12 15
Fax: +48/42-649 11 08
stoltronic@stoltronic.pl
www.stoltronic.pl
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Distribution addresses Germany / International

Worldwide presence

Singapore

Globaltec Electronics (Far East)
Pte. Ltd.

50 Bukit Batok Street 23
#06-27 Midview Building
SIN-659578 Singapore

Tel.: +65/6267 9188

Fax: +65/6267 8011
info@globaltec.com.sg
www.globaltec.com.sg

Slovenia

S.M.M. d.o.o.

Jaskova 18

S1-2001 Maribor

Tel.: +386/2450 2300
Fax: +386/2450 2302
smm@siol.net
WWW.Smm.Si

South Africa

Angstrom Engineering (Pty) Ltd.

19 Tom Muller Road

P.0. Box 793
SA-Meyerton 1960

Tel.: +27/16 3620300
Fax: +27/16 3620725
info@angstromeng.co.za
www.angstromeng.co.za

South Corea

MS Intech Co., Ltd.

B-306, Gasan Digital 1 Ro 119
Keumcheon-Gu

KOR-Seoul

Tel.: +82/2-334 0577

Fax: +82/2-862 1591
sales@msintech.com
www.msintech.com

Spain, Portugal

Intertronic Internacional, SL
C/Johannes Gutenberg, 4y 6
P.I. Parque Tecnoldgico
E-46980 Valencia

Tel.: +34/96-375 8050

Fax: +34/96-375 1022
info@intertronic.es
www.intertronic.es

Sweden

TR Electronic Sweden AB
Enebybergsvégen 10B
S-182 36 Danderyd

Tel.: +46/8-756 72 20
Fax: +46/8-756 76 80
mailbox@trelectronic.se
www.trelectronic.se

Switzerland

TR-Electronic SA

14, Ch. Pré-Fleuri

CH-1228 Plan-les-Ouates/Geneve
Tel.: +41/22-7 94 21 50

Fax: +41/22-7 94 21 71
info@tr-electronic.ch
www.tr-electronic.ch

Taiwan

Asia Jyujiang Enterprise Co., Ltd.
5F., No. 456, Minguan 2nd.
Qianzhen Dist.

Kaohsiung City 80654

Taiwan (R.0.C.)

Tel.: +886/7-3385067

Fax: +886/7-3380271
asiataiwan@seed.net.tw

Thailand

T+R Electronic (Thailand) Co.,
Ltd.

120/62 Moo 8 Bang Sare

TH - Sattahip, Chonburi 20250
Tel.:+66/38 737 487
Fax:+66/38 737 171
trthailand@trelectronic.co.th
www.trelectronic.co.th

Turkey

Universa I¢-Dis Tic. ve
Mak. San. Ltd. Sti.

Cemal Giirsel Caddesi

No: 11 D: 4

TR-35600 Karsiyaka-1ZMIR
Tel.: +90/232 382 23 14
Fax: +90/232 382 23 24
info@universa.com.tr
www.universa.com.tr

USA (TR-Electronic)

TR Electronic

P.0. Box 4448

US-Troy, MI 48099

Tel.: +1/248-244-2280

Fax: +1/248-244-2283
customercare@trelectronic.com
www.trelectronic.com

USA (TRsystems)

TRS Fieldbus Systems, Inc.
666 Baldwin Court
US-Birmingham, MI 48009
Tel.: +1/586 826-9696
Fax: +1/586 826-9697
support@trs-fieldous.com
www.trs-fieldbus.com

Eastern Europe, CIS
Stoltronic Handels GmbH
Karl-Kurz Gasse 21
A-2482 Miinchendorf
Tel.: +43/2259 30133
Fax: +43/2259 30149
stoltronic@aon.at

Addresses: October 2013
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TR-Electronic GmbH
Eglishalde 6
D-78647 Trossingen

Tel. +49 (0)7425/228-0
Fax +49 (0)7425/228-33
info@tr-electronic.de

www.tr-electronic.de
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