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1
Th  intended to be installed on a mount-
in ouple.

In connection technique. The measure-
m d resistance/potentiometers using a
2,
4- he current unit signals
0 

Th it (associated apparatus). Depending
on mer-specific, etc.) are possible.

Th nal. The functionality of the JUMO
dT .

A ed visually using a 2-color LED
(re on status is indicated through a red
LE
Th onfigured using a PC as well as the
se B port and a corresponding USB ca-
bl

Th measuring 35 mm x 7.5 mm accord-
in tor cross sections measuring 0.2 to
2.

Th pability (SC 3) of the hardware and
so

D e device) and SIL3 or PL d for HFT=1
(2

Th tially result in personal injuries, envi-
ro
1 Brief

 Brief description
e JUMO dTRANS T06 Ex transmitter, type 707075, according to DIN EN 61508 SIL2 is

g rail. It is used to acquire the temperature using an RTD temperature probe or thermoc

 the case of an RTD temperature probe, the sensor is connected using a 2, 3, or 4-wire 
ent input also enables the user to connect resistance sensors (resistance transmitter) an
 3, or
wire connection technique, and to acquire voltage signals from -100 mV to +1100 mV, t
to 20 mA and 4 to 20 mA as well as the voltage unit signal 0 to 10 V.

e output signal provided is galvanically isolated from the intrinsically safe sensor circu
 the measurement input, different linearization variants (linear, temperature-linear, custo

e variants 0(4) to 20 mA and, alternatively, 0 to 10 V are available as the output sig
RANS T06 Ex, type 707075, can be expanded through the option of an RS485 interface

graphic display is used to visualize the measured values. The operating status is indicat
d/green). Smooth operation is indicated through a permanent green LED; a malfuncti
D. 
e sensor type, measuring range, linearization, output signal, limit values, etc. can be c
tup program. For this purpose, the device can be connected to the PC via a micro-US
e. Alternatively, configuration is also possible via four keys.

e housing has a design width of 22.5 mm and is designed to be mounted on a DIN rail 
g to EN 60715. The electrical connection is established via screw terminals for conduc
5 mm².

e device meets the requirements according to DIN EN 61508 SIL2. The systematic ca
ftware corresponds to Safety Integrity Level (SIL3).

epending on the architecture used, it is possible to achieve SIL2 or PL c for HFT=0 (singl
 devices).

e use of type 707075/X... enables early and reliable detection of risks which could poten
nmental damage, or destruction of the production plant and production materials.



ief description 13

ct, its handling, or additional benefits.

n may occur if the appropriate precau-

t material damage or data loss will oc-

hat personal injury may occur if the re-

t the associated device documentation
e nature of the potential danger and take

xpressly forbidden will jeopardize your

hapters, or sections.

assages and are marked with a number

 after another in the reading order.
1 Br

1.1 Safety information

Symbol Meaning Explanation

Note This symbol refers to important information about the produ

Danger This symbol indicates that personal injury from electrocutio
tionary measures are not taken.

Caution This symbol in connection with the signal word indicates tha
cur if the respective precautionary measures are not taken.

Warning This symbol in connection with the signal word indicates t
spective precautionary measures are not taken.

Read This symbol, which is attached to the device, indicates tha
must be followed. This is necessary in order to recognize th
the necessary measures to prevent it.
Manipulations not described in the operating manual or e
warranty rights.

v ? Reference This symbol refers to further information in other manuals, c

abc1 Footnote Remarks at the end of a page that refer to specific text p
placed in superscript.

h
Action in-
struction

The steps (marked with an asterisk) must be carried out one
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2
Th

on the nameplate!

 marking

S

S

2 Identifying the de

 Identifying the device version
e nameplates are affixed to the side of the device.

Caution
The voltage supply that is connected must correspond to the voltage specified 

Ex identificationVoltage supply DC 24 V:

(The device may only be connected to SELV
or PELV electrical circuits)

IL+PL approval

oftware version
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V or PELV electrical circuits)
2 Identifying the 

2.1 Scope of delivery

- Type 707075 in the ordered version

- Operating manual

v ?The interface description can be downloaded from www.jumo.de.

(1) Basic type TRANS T06 Junior
707075 dTRANS T06 Ex with SIL and PL approval LCD

(2) Version
8 Standard with default settings
9 Customer-specific configuration (specifications in plain text)

(3) Voltage supply
29 DC 24 V +10/-15 % (the device may only be connected to SEL

(4) Extra codes
000 None
085 UKCA Ex approval
053 RS485 interface Modbus-RTU

(1) / (2) - (3) / (4)

Order code / - /

Order example 707075 / 8 - 29 / 053
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2

2

v

I  no.

S 8006

U 6250

S 8648

02.01
2.01 und 349.02.02 

es.
 your device.
2 Identifying the de
.2 Accessories

.3 Device software version, fabrication number

?Chapter 10.1 "Version"

tem Part

etup program on CD-ROM, multilingual 0066

SB cable A-connector to Micro-B connector, length 3 m, for type 707075 0061

crew-on end clamp for mounting rail 0052

Read
This operating manual is the translation of the German manual.
It is valid for the following hardware and software version(s):

Hardware-Version(s) Software-Version(s)

0 Channel:     348.01.01 und 348.
Diagnosis:  349.01.01 und 349.0

1 Channel:    348.03.02
Diagnosis: 349.03.03

Note

Keep the operating manual in a place that is accessible to all users at all tim
Use the device software version to check that the documentation matches
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 are expressly forbidden will jeopardize

ers in Fulda.
the head office.
2 Identifying the 

2.4 Service addresses

v ?See back cover

Caution

All the necessary settings are described in the operating manual.
Manipulations that are not described in the operating manual or that
your warranty rights and may render the assured function inoperative!

Any interference with the inside of the device is prohibited! 

Repairs may only be performed by JUMO in the company's headquart
If you have any problems, please contact the nearest branch office or 
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3

3

 Mounting

.1 Dimensions
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 screwdriver.
ved from the DIN rail.

m distance.
3.2 Mounting site, DIN-rail mounting

3.3 Close mounting

The device is not suitable for installation in potentially explosive areas.
The device is clipped to a 35-mm DIN rail (DIN EN 60715) from the front
and locked into place by pressing downward.

- The ambient conditions at the mounting site must meet the requirements
specified in the technical data.

v ?Chapter 11 "Technical data"

- Ensure vibration-free installation to prevent the screw connections from 
working loose!

- The atmosphere must be free from aggressive media (e.g., strong acids 
and lyes), as well as free from dust, flour, or other suspended solids to pre-
vent blocking of the cooling slots!

- Maintain the minimum distance of 20 mm above and below.

1. So that the release slot at the bottom can still be accessed with a slotted
2. So that when dismounting, the device can be swiveled upward and remo

- Several devices can be mounted right next to one another without a minimu
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3

-

-

.4 Dismounting

Place screwdriver in release catch at bottom and press upward (1).

Remove housing upward (2).
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 device switches the output signal to safe 

stallation.

ut

ace

 to

tegory III (>150 V  300 V)].
3.5 Galvanic isolation

3.6 Use of the USB interface

- The USB interface is only designed for service use over a limited period, since the
state when in SIL operation during data transmission with the setup program!

- The RS485 interface is suitable for unlimited operation of the interface in a fixed in

AC 1800 V

AC 4260 V

(2)

(1)

(3)

USB interface

Analog input

Voltage supply

LCD display and
membrane 
keyboard

Analog outp

RS485 interf
(extra code)

(1) The voltage specifications correspond to the alternating test voltages (effective values)
      according to EN 61010-1:2011-07 for type testing.

(2) Functional galvanic isolation for the connection of SELV or PELV circuits.

(3) The voltage specification corresponds to the alternating test voltage (effective value) according
     DIN EN 61010-1:2011-07 for type testing to connect SELV or PELV electrical circuits
     [secondary electrical circuits which are derived from supply current circuits with overvoltage ca
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4

4

- perature measurement) and that it 

-

- r repair work.

- must be laid with shielded and 

-  current is flowing.

- f the device.

- tion of the device must conform to 
its with Nominal Voltages below 

-  in the technical data.

- the measuring range is exceeded 

p may only be carried out by quali-

s potentially explosive due to a mix-

an change. In such cases the suit-
4 Electrical

 Electrical connection

.1 Installation notes

Check to see if the device is installed in a manner appropriate to the application (tem
is operated within the admissible plant parameters.
The device is intended to be installed in control cabinets, machines, or plants.
Ensure that the customer's fuse protection does not exceed 20 A.
Disconnect the device from the mains voltage on all poles prior to starting service o

All incoming and outgoing lines without a connection to the power supply network 
twisted lines. The shield must be grounded on the device side.
Do not lay the input and output cables close to components or lines through which

Do not connect any additional loads to the screw terminals for the voltage supply o

Both the choice of cable material for the installation as well as the electrical connec
the local requirements of VDE 0100 "Regulations on the Installation of Power Circu
1000 V" or the appropriate regulations for the country.
The electromagnetic compatibility conforms to the standards and regulations cited
v ?Chapter 11 "Technical data"
As part of the startup, it is recommended to carry out a test run of the system until 
(output of a diagnostic error) so that the output signal switches to safe state.
Caution

The electrical connection and settings in the configuration level up to system startu
fied personnel.

Hybrid mixture:

If a dangerous atmosphere could occur at the mounting site – an atmosphere that i
ture of gases, steam,
or mist and at the same time through combustible dusts – then the safety-related
characteristic parameters of the gases, steam, or mist and the combustible dusts c
ability of the intended device is to be checked by an appropriate expert body.
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Admissible cross section

0.2 to 2.5 mm2

le with or
ve

0.25 to 2.5 mm2

12 to 24

conductors
ction

0.2 to 1 mm2

ctors with
ion, ferrule
ve 

0.25 to 1 mm2

ctors with
ion, ferrule

0.5 to 1.5 mm2

 UL/CUL 12 to 30

f screws: max. 0.6 Nm
4 Electric

4.2 Connection diagram

The connection is made via screw terminals that have slot cod-
ing.

Note: Please ensure that any terminals that were removed for
wiring purposes or to replace the device, are reconnected at the
correct position.

Conductor

Rigid or flexible

Flexible with ferru
without plastic slee

AWG

2 rigid/flexible 
with equal cross se

2 flexible condu
equal cross sect
without plastic slee

2 flexible condu
equal cross sect
with plastic sleeve

AWG according to

Tightening torque o
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T Screw terminals

4

k

 

 

 

er 

er 

er 
4 Electrical

erminals Comment

.2.1 Analog input (part of the safety channel)

 Per default
Intrinsically safe electrical circuit according to EN 60079-11

RTD temperature probe
in 2-wire circuit

RTD temperature probe
in 3-wire circuit

RTD temperature probe
in 4-wire circuit

Resistance/potentiomet
in 2-wire circuit

Resistance/potentiomet
in 3-wire circuit

Resistance/potentiomet
in 4-wire circuit

51,52,53,54

41,42,43,44
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tance 

ce

le
d)
ple (ter-
ly used 

tion and is 
sured 

in the 

Screw terminals
4 Electric

Intrinsically safe electrical circuit according to EN 60079-11

Potentiometer/resis
transmitter
A: Starting resistan
S: Slider resistance
E: End resistance

Thermocouple

Double thermocoup
(galvanically isolate
The second thermocou
minals 53 and 54) is on
for sensor break detec
not displayed as a mea
value.

Voltage DC 0 to 1 V
(denoted mV input 
setup program)

4 to 20 mA

0 to 20 mA

0 to 10 V

Terminals Comment

51,52,53,54

41,42,43,44
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4
N
R ars.

4

 
LV 

T Screw terminals

11 12 13 14

(L+) (L-)
4 Electrical

.2.2 Analog output (part of the safety channel)
ote: An open current output will be detected and will lead to an error. 
emedy: Connect a 470  resistor and check to see whether the error message disappe

0(4) to 20 mA

0(2) to 10 V

.2.3 Voltage supply (DC 24 V)

DC:
(L+)
(L-)
The device may only be
connected to SELV or PE
electrical circuits.

erminals Comment

51,52,53,54

41,42,43,44

31,32,33,34

13,14
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cuit

nnec-
e)

torque of 0.6

Screw terminals

(3)
4 Electric

k Per default

4.3 Checking the wiring of the intrinsically safe electrical cir

(3) USB interface
(Device) Micro-B co
tor, standard (5-pol

4.2.4 Extra codes

RS485 interface

Caution

All screw terminals in the housing must always be tightened to the maximum 
Nm. This also applies to connections that are not required.

Terminals Comment

31,32,33,34

13,14
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5

5

h  shows white pixels for 2 s and then 

Th easured value appears:

v

5

Th
O  an output signal of 10.38 mA as an
ex

ws:
5 Starting operation o

 Starting operation of the device

.1 Display and control elements

When the voltage supply is set up, a self-test begins during which the backlight display
black pixels for 2 s. During this time, the LED lights up red and green simultaneously.

e self-test  is followed by a language prompt  and then the main m

?If an error message appears, see Chapter 13 "Error messages".

.2 Setting the display after device is switched on

e main view appears on the screen in German per default. 
nce a probe has been connected, the device displays a measured value of 24.0 °C and
ample here.

Note

If something else is to be displayed after switch-on, this can be adjusted as follo

v ?Chapter 9.3.1 "Normal display"
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Figure

g
.

r 

(1)

(4)

(2)
5 Starting operation

Legend Comment

1 LCD display
Black/white with backlight, 64 x 96 pixels

2 Keys 
Increase value / previous menu item

Reduce value / next menu item

Back / cancel change

One level down in the menu, confirm change

4 LED 
Lights up  green if the diagnostic function does not detect any errors.

Lights up  red and green simultaneously upon device restart, durin
simulation of the analog output, and during an active transfer of setup data

Lights up red if the diagnostic function detects errors (e.g. if the limits fo
the signal type are exceeded in the signal flow figure below).

Configuration level
locked

SIL Operation
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5

In activated at the factory and is shown
in

Fo de can be deactivated at the factory
at

W

5 Starting operation o
.3 SIL operation

 the “Standard with factory setting” device variant (type code 707075/8-...), SIL mode is 
 the top left of the display.

r the “customer-specific configuration” device variants (type code 707075/9-...), SIL mo
 the customer's request.

hen SIL mode is deactivated, no SIL symbol appears at the top left of the display.

Note

It is possible to deactivate SIL operation in the setup program:

v ?Chapter 12.6 "Switching on/switching off the SIL extra code"
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e analog input to the analog output.

-190°C

+860°C

10 V

0 V
Anfang: 2 V

o 20 mA

End: 18 mA

0 °C

10°C

Start: 6 mA

 and under the scaling 
ill be transformed to the output. 
 to achieve 140 °C on the top
m.
5 Starting operation

5.4 Signal flow

The following example shows which parameters influence the measured value from th

Analog input
Sensor type: RTD
temperature probe 
(3-wire)

50

Linearization: Pt100
Sensor factor: 0,5

-200°C

+850°C

Fine calibration

Actual value
start: -190 Target value

start: -200

Target value
end: 900

Actual value
end: +860

Output range

Analog output
Signal type: 4 t

18,5

100

Measured value offset: 1

390

195

0°C

850-200

-200°C

+900°C

Start:0°C

End: 120°C

The configured output range from 
0 to 120°C will be transformed to the
output scaling from 6 to 18 mA.

Also temperatures over
borders (6 bis 18 mA) w
2 mA are still remaining
and -20 °C on the botto

... 10 °C positive offset 

The temperature after the fine calibration 
appears on the display.

Sc
al

in
g

4 mA

20 mA

O
ut

pu
t r

an
ge

140°C

-20°C

Sensor factor =
setting for Linearization

Value of the connected Sensor =
Pt100
Pt50

= 0,5

390

0,5 1

Pt50

12 mA
120 °C

= 10 °C per mA 
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H

5 Starting operation o

ere is a summary of the parameters from the figure above:
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5 Starting operation
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6

6

v

evice variants, SIL operation is acti-

ettings are in (bold) and the SIL pa-
read from the device and, once the
6 Sa

 Safety manual

.1 Brief description, intended use

?Chapter 1 "Brief description".

Warning
All safety-relevant parameters must be validated by the plant operator. For all d
vated per default. 
Chapter 5.3 describes the settings for SIL operation; in Chapter 7 the default s
rameters are highlighted in yellow. The setup program enables the data to be 
parameter overview has been verified, transferred back to the device.
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5 and converts the measured value at the

ty and display of certificates is valid for

nology (variant 1) or double thermocou-
 probes and thermocouples for connec-

t 3
6 

6.2 Validity of the safety manual

6.3 Special operating statuses 

6.3.1 Behavior after a power failure
Analog output issues  3.6 mA.
Once the mains voltage has been restored, the device starts as described in Chapter 
analog input into the configured output signal.

6.3.2 During setup data transfer
(LED lights up red and green simultaneously ) The device is
switched to a safe state until the setup data reaches the de-
vice and the data has been compared.

Note

The evaluation described in this safety manual in terms of functional safe
the specified transmitter in SIL operation, including probe versions.

v?The connection of RTD temperature probes with 2, 3, and 4-wire tech
ples (variant 2) is described in the safety manual for RTD temperature
tion to the JUMO dTRANS T06 type 707075.
The probes must also have been qualified for use in the Ex area.

v?All the specifications below in this chapter refer to connection varian
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6.  setup)
Th

v

v

6.
In tput 4 to 20 mA.
Th nal errors, probe errors, or a limit val-
ue

6

Ty

Th grity Level (SIL3).
D le device) and 
SI

Fo
Fu

D
Au nts for temperature sensing controls

D
Sa

D
Sa 49-2) 
6 Sa
3.3 After alteration of the configuration level (at the device or through
e device carries out a plausibility check that can also trigger an error message.

?Chapter 14 "What to do, if ..." "Check dependent parameters"

?Chapter 13 "Error messages"

3.4 Issue of an error signal (safe state)
 SIL operation, the measured value at the analog input is always issued at the analog ou
e limit values according to NAMUR NE 43 ( 3.6 or  21 mA) are only issued when inter
 monitoring function (extra code) are identified.

.4 Relevant standards

pe 707075 corresponds to the requirements according to DIN EN 61508 SIL2.

e systematic capability (SC 3) of the hardware and software corresponds to Safety Inte
epending on the architecture used, it is possible to achieve SIL2 or PL c for HFT=0 (sing
L3 or PL d for HFT=1 (2 devices). 

r the safety function up to SIL 3 according to DIN EN 61508 Part 1 to 7:
nctional safety of electrical/electronic/programmable electronic safety-related systems

IN EN 60730-2-9: 
tomatic electrical controls for household and similar use – Part 2-9: Particular requireme

IN EN ISO 13849-1:
fety of machinery - Safety-related parts of control systems

IN EN ISO 13849-2:
fety of machinery - Safety-related parts of control systems - Part 2: Validation (ISO 138
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EN 61511.

rature probes with 2, 3, and 4-wire tech-
hermocouples (variant 2) is described in
perature probes and thermocouples for

ANS T06 type 707075.

levant parameters"

e process to achieve a safe state. 

r manufacturing, shaping materials, for 

/PE):
programmable electronic (PE) 

equired function. 
are failures due to the use of automatic 

or the loss of the ability of a functional 

 control system that depends on the 
, safety-related systems based on other 

sk.
6 

6.5 Connection possibilities of the sensors

6.5.1 Terms and abbreviations according to DIN EN 61508 and DIN 

Variant Connected sensors Further information

Variant 1 RTD temperature probe with 2, 3, or 4-
wire circuit

The connection of RTD tempe
nology (variant 1) or double t
the safety manual for RTD tem
connection to the JUMO dTR

Variant 2 Double thermocouple

Variant 3 4 to 20 mA v?Chapter 6.5.2 "Safety-re

Name Description
Actuator Part of a safety-related system that intervenes in th
EUC EUC (equipment under control) 

Equipment, machine, apparatus, or system used fo
transport, medical purposes, or other activities.

E/E/PE Electrical/electronic/programmable electronic (E/E
based on electrical (E) and/or electronic (E) and/or 
technology

Failure End of the ability of a functional unit to perform a r
Diagnostic coverage Partial reduction in the probability of critical hardw

diagnostic tests.
Error An abnormal condition that can cause a reduction 

unit to perform a required function.
Functional safety A part of overall safety related to the EUC and EUC

proper function of the E/E/PE safety-related system
technology, and external equipment for reducing ri
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F uitable for performing a specified 

D  involved in implementing the safety 

nd (on-demand operation type), or 
 continuous demand), so that the 
ous state; or
on correctly on demand.

S  involved in implementing the safety 

ng the EUC (or parts of it) to a safe 

ety function, switching the EUC (or 
.

H
S
S d system, safety-related system 

educing risk with the goal of 
 into consideration a specified 

S e required safety function under all 
cording to requirements.

S nt for safety integrity of the safety 
. Safety integrity level 4 represents 
 level 1 represents the lowest.

N

6 Sa

unctional unit Unit consisting of hardware or software or both that is s
task.

angerous failure Failure of an element and/or subsystem, and/or system
function, which
a) prevents the safety function being executed on dema

causes the failure of a safety function (operation with
EUC transitions to a dangerous or potentially danger

b) reduces the probability of executing the safety functi
afe failure Failure of an element and/or subsystem, and/or system

function, which
a) causes false triggering of the safety function, switchi

state, or maintaining a safe state; or
a) increases the probability of false triggering of the saf

parts of it) to a safe state, or maintaining a safe state
azard Potential source of damage
afety Freedom from unreasonable risk 
afety function A function that is performed by an E/E/PE safety-relate

based on other technology, or external equipment for r
achieving or maintaining a safe state for the EUC taking
dangerous event

afety integrity The probability of a safety-related system performing th
specified conditions within a specified period of time ac

afety Integrity Level (SIL) One of four discrete levels for specifying the requireme
functions assigned to the E/E/PE safety-related system
the highest level of safety integrity, while safety integrity

ame Description
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uired to reach or maintain a safe state for 

related systems, safety-related systems 
nt for reducing risk to achieve the 
 functions.
 safety-related functions. A SIS consists 
6 

Safety-related system A system which both
-   performs necessary safety functions that are req

the EUC, and
-   is designed by itself or with other E/E/PE safety-

based on other technology, or external equipme
necessary safety integrity for the required safety

Safety instrumented system 
(SIS)

Safety instrumented system to perform one or more
of sensor(s), logic system, and actuator(s).

Lambda: Failure rate per hour

Lambda Dangerous:D
Rate of dangerous failures per hour

Lambda Dangerous Detect:DD
Rate of detected dangerous failures per hour

Lambda Dangerous Undetect:
DU

Rate of undetected dangerous failures per hour

Lambda Safe:S
Rate of safe failures per hour

Lambda Safe Detect:SD
Rate of detected safe failures per hour

Lambda Safe Undetect:SU
Rate of undetected safe failures per hour

BPCS Basic process control system
DC Diagnostic coverage
FIT Failure in time (1x10-9 per h)
HFT Hardware failure tolerance
PFD Probability of failure on demand
PFDavg Probability of failure on demand average

PFH Probability of dangerous failure per hour

Name Description
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6.

Al
Th r 6.5.4 for Ti = 1, 3, and 5 years.

6.

M  often the safety function was 
 working correctly.

M
M ror and repair the system)
M
S
S
S
P t test)
T

V
4
s
1

st A
,3 %)

PFD avg
(Proof test B
PTC=67,5 %)

PFD avg
(Proof test C
PTC=46,4 %)

T 0-3 3,02 × 10-3 4,36 × 10-3

T 0-3 3,99 × 10-3 5,03 × 10-3

T 0-3 4,96 × 10-3 5,70 × 10-3

N

6 Sa

5.2 Safety-relevant parameters

l the specifications below refer to connection variant 3
e following parameters were calculated by way of example using the formula in Chapte

5.3 Failure rates and SFF for 707075/X-29-XXX (DC 24 V)

ooN Architecture with M out of N voting, i.e. N indicates how
executed and M indicates how many channels must be

TBF Mean time between failures
TTR Mean time to restoration (mean time to discover the er
RT Mean repair time (mean time to repair the system)
FF Safe failure fraction
IL Safety integrity level
C Systematic capability 
TC Proof test coverage (diagnostic coverage during repea

i Proof test interval

ariant 3
to 20 mA (without 

ensor technology 
oo1D architecture)

S
[Fit]

DD
[Fit]

DU
[Fit]

SFF
[%] PFH (1/h)

PFD avg
(Proof te
PTC=72

i = 1 year 0 2318,1 164 93 % 1,65 × 10-7 2,61 × 1

i = 3 years 3,67 × 1

i = 5 years 4,73 × 1

ame Description

Joachim.Mack
Linien



Safety manual 41

rval Ti, 

 failure PFDavg of the sensor system.
rous failure PFDavg of the transmitter can
6 

6.5.4 Calculation of PFD avg

The plant operator is to specify the following:

- the proof test interval Ti

- the planned operating duration TM, and

- the PTC value for the proof test they performed (A, B, or C)

In this context, the operating duration TM must be at least equal to the proof test inte
but no greater than the lifetime of 10 years.  
This must be taken into consideration when evaluating the probability of a dangerous
In the case of a single-channel system architecture, the mean probability of a dange
be calculated from the following formula:
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meters:

),

nd in the table in the "Safety-related pa-

age probability of dangerous failures of a
508. The "low demand mode" is consid-

ating mode with low demand rate 
PFDavg (low demand mode)

10-5 to <10-4

10-4 to <10-3

10-3 to <10-2

10-2 to <10-1
6 

6.6 Determining the safety integrity level (SIL)

The achievable safety integrity level is determined by the following safety-related para

- Average probability of dangerous failures of a safety function on demand (PFDavg

- Hardware failure tolerance (HFT) and

- Safe failure fraction (SFF).

The specific safety-related parameters for the 707075 measuring system can be fou
rameters" chapter.

The following table shows how the "safety integrity level" (SIL) depends on the "aver
safety function of the entire safety-related system" (PFDavg) according to DIN EN 61
ered here, i.e. the demand rate for the safety-related system averages once a year. 

Table for high demand PFH and low demand PFD

Safety Integrity Level
(SIL)

Operating mode with high demand rate 
PFH (high demand mode)

Oper

4 10-9 to <10-8

3 10-8 to <10-7

2 10-7 to <10-6

1 10-6 to <10-5
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6.
Ac ystems of type B. 

A e safety function,

-

-

- e assumed failure rates for detected 

A e safety function,

- or

-

-  to support the utilized failure rates 

Th
Th e failure fraction (SFF) and the hard-
w

Fo
6 Sa
6.1 Safety integrity of the hardware
cording to DIN EN 61508, a distinction must be made between systems of type A and s

subsystem can be considered to be type A if, for the components required to achieve th

the failure behavior of all components used is sufficiently defined, and

the behavior of the subsystem under error conditions can be fully determined, and

reliable failure data from experience in the field exists for the subsystem to show that th
and undetected dangerous failures are achieved. 

subsystem can be considered to be type B if, for the components required to achieve th

the failure behavior of at least one of the components used is not sufficiently defined, 

the behavior of the subsystem under error conditions cannot be fully determined, or

no sufficiently reliable failure data from experience in the field exists for the subsystem
for detected and undetected dangerous failures.

e type 707075 transmitter corresponds to a type B system. 
e following table shows the achievable safety integrity level (SIL) depending on the saf

are failure tolerance (HFT) for safety-related type B subsystems.

r 707075 the following table applies:

Safe failure fraction (SFF) Hardware failure tolerance (HFT) for type B

0 1 2

< 60 % Not allowed SIL 1 SIL 2

60 to < 90 % SIL 1 SIL 2 SIL 3

90 to < 99 % SIL 2 SIL 3 SIL 4

 99 % SIL 3 SIL 4 SIL 4
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 monitored:

cuit

are failure in the sensor channel

and rate possible on a customer-specific 

ermocouple and RTD temperature probe 

e safety function of this device
6 

6.6.2 Safety-relevant system properties
The type 707075 transmitter is realized using 1oo1D architecture.

The following are

- Probe break

- Probe short cir

- Random hardw

Safety feature Requirement / comment

SIL SIL2

Systematic capability of HW and SW SC3

Operating mode in terms of safety function Operating mode with low and high dem
basis

Safety-critical inputs Temperature sensor input for double th
with 2, 3, and 4-wire technology,
4-20 mA current input

Safety-relevant inputs Setup and parameterization

Overall safety accuracy The defined value for the accuracy of th
is ±3.5 % of 20 mA.

Safety-critical output Analog output 4 to 20 mA
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6.
If 508-2, 7.4.3.2 (systematic capability)

S

7
 according to DIN EN ISO 13849, i.e. 
itional diagnostics channel.

H

S

C n according to 
EN ISO 13849-1 Table F.1 at least 

A
ti

In

L

P
(T

A
1

M
1

M
a

ration: 2K 

S

6 Sa

6.3 Redundant use of the system
the transmitter is used redundantly (HFT > 0), it can meet SIL 3 according to DIN EN 61

ubsystem type Type B

07075 safety architecture 1oo1D 
This corresponds to architecture category 2
the system has a safety channel and an add

ardware failure tolerance HFT = 0

afe failure fraction SFF 90 %

CF If the system is used redundantly: calculatio
DIN EN 61508 Part 7 Appendix D and/or DIN
65

verage failure probability of a safety func-
on on demand (overall system)

SIL 2:
Low demand: PFDavg < 10-2

High demand: PFH < 10-6

terval for repeat test (Ti) max. 10 years

ifetime 10 years

lanned operating duration Mission Time 
M)

max. 10 years

rchitecture according to DIN EN ISO 
3849-1

Category 2

TTFd-DCavg according to DIN EN ISO 
3849-1 Table K.1

PL c: 
 22 years (DCavg   60 %)

odes of operation and software class 
ccording to DIN EN 60730-2-9

The system has the following modes of ope
Only in the case of redundancy: 2N 
Software class C 

afety feature Requirement / comment
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vel of components/devices:

and/or the test rate of the safety function

Max. achievable SIL of the system with
redundant use (HFT = 1) of the sensor
and temperature transmitter

1

2

2

3

3

y of standards, which are therefore not
6 

and 7.4.4.2.4 (suitability of the architecture).

6.7 Determining the performance level (PL)

The following safety-related parameters are required to determine the performance le

As further parameters to be observed, operational aspects such as the demand rate 
can also influence the resulting PL.

Excerpt from DIN EN ISO 13849-1

SIL of the sensor
used

Systematic capability
(SC) of the sensor used

Max. achievable SIL of the system
with 1oo1 architecture for the sensor
and temperature transmitter

1 1 1

1 2 1

2 2 2

2 3 2

3 3 2

Note

This excerpt contains references to the complete DIN EN ISO 13849-1 bod
reproduced in this chapter.
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6. O 13849

F
o

Definition 
or location

P Table 3 in
DIN EN ISO 13849-1

A Annex H

B Table 7

B f a random
ts that are

Annex C

C 3.1.2

C Annex I

C 3.1.6

D 3.1.26

D E.2

M Annex C

M 3.1.25

M

n 6.3, D.1

N 6.3

P 3.1.23

P Annex I

P 6.3
6 Sa
7.1 Terms and abbreviations according to standards series DIN EN IS

ormula symbol
r abbreviation

Description

L (a, b, c, d, e) Designation for the Performance Level

OPD Active opto-electronic protective device (e.g. light barrier)

, 1, 2, 3, 4 Designation for the categories

10d Number of cycles in which a dangerous failure occurred in 10 % o
sample of the observed pneumatic or electromechanical componen
subject to wear (mean time to dangerous failure)

at. Category

C Current Converter

CF Common cause failure

C Diagnostic coverage

Cavg Average diagnostic coverage

TTF Mean Time To Failure

TTFc Mean Time to Critical Failure

TTFd Mean Time to Dangerous Failure

, N, N Number of units

low Number of SRP/CS with PLlow in an SRP/CS combination

L Performance Level

LC Programmable Logic Controller

Llow Lowest performance level of an SRP/CS in an SRP/CS combination
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07075/X - 29/XXX (DC 24 V)

nce level c, and the fundamental and es-
idered.

 a category 3 system are adhered to. The
level d are met here.
MTTFd value for the sensor is 100 years.
o be  60 % for redundant use (HFT = 1).

3.1.24

3.1.28

d value). At this
 of all compo-

acement.

g CCF PL

% 75 points PL c

Definition 
or location
6 

The following table shows the achievable PL level:

6.7.2 Calculations of the DIN EN ISO 13849-1 performance level – 7

Type 707075 meets the architecture requirements for a category 2 system.
The necessary limit values according to DIN EN ISO 13849-1, table K.1 for performa
tablished safety principles are adhered to for all voltage versions of type 707075 cons

If the temperature transmitter is used redundantly (i.e. HFT = 1), the requirements for
necessary limit values according to DIN EN ISO 13849-1, table K.1 for performance 
The following table can be used to determine the quantitative PL provided that the 
The DC achieved by the temperature transmitter to detect sensor errors is assumed t

PLf Required Performance Level

TM Mission Time (functional life, designated period of utilization)

T10d value Reference value for a preventative replacement (10 % of the B10
value, a dangerous failure has already occurred for approx. 63 %
nents.
In this case, the standard DIN EN ISO 13849-1 recommends repl

Variant MTTFd DCav

4 to 20 mA (without sensor technology 1oo1D ar-
chitecture)

47 years 93.52

Formula symbol
or abbreviation

Description
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6.
In  be followed. The design of the SRP/
C ss in order to provide the risk reduc-
tio n. By installing a protective guard or
pr

Th ust be described and documented in
th

In probability of a dangerous failure per
ho

P
u
M

f the system
T = 1)

b

c

d

e

P
r hour 1/h

a

b

c

d

e

6 Sa

7.3 Risk reduction through the control system
 order to achieve the safety objectives for the machine, the entire design process must
S (safety-related part of a control system) is a necessary part of the entire design proce
n required. This can only be achieved with a PL that achieves the required risk reductio
otective device, the design of the SRP/CS is part of the risk reduction strategy.

e features of each safety function (see section 5) and the required performance level m
e specification of the safety requirements. 

 this part of DIN EN ISO 13849-1, the performance levels are defined in the form of the 
ur. Five performance levels (a to e) have been specified (see table).

L of the sensor
sed
TTFd =100 years

Max. achievable PL of the system
with 1oo1 architecture

Max. achievable PL o
with redundant use (HF
DC  60 %

b d

c d

c d

c d

erformance Level (PL) Average probability 
of a dangerous failure pe

 10-5 to < 10-4

 3 × 10-6 to < 10-5

 10-6 to < 3 × 10-6

 10-7 to < 10-6

 10-8 to < 10-7
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 this operating manual regarding installa-

ice" and the behavior in case of malfunc-

ange in safety-related parameters. 

in ensure the functional capability of the

easures are required to achieve the PL.

e per hour 1/h
6 

6.8 Other applicable device documentation

For the transmitter type 707075, the measures, values, and requirements specified in
tion, electrical connection, function, and startup must be observed. 

6.9 Behavior during operation and in case of malfunction

The behavior during operation is described in Chapter 5 "Starting operation of the dev
tion is described in Chapter 13 "Error messages".

A functional test must be performed after startup, repair in the safety system, or a ch

If an error is detected during a functional test, measures must be taken to once aga
safety system. This, for example, can be done by replacing the logic unit. 

Appropriate documentation of the tests performed is recommended.

NOTE: in addition to the average probability of a dangerous failure per hour, further m

Performance Level (PL) Average probability 
of a dangerous failur
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6

Th

- facturer for this purpose.

- ility for this purpose.

- ose.

Te lators (resistance decade, reference
vo et the device specification.

6.
(c
Fo  the manufacturer.

v

6.
W

V DU) PTC

D 72.3 %

V DU) PTC

D 67.5 %
6 Sa
.10 Regular tests

e device test can be carried out as follows:

Proof test A: complete test by the manufacturer; the device must be sent to the manu

Proof test B: comprehensive test; the device must be removed from the operating fac

Proof test C: simplified test; the device can remain in the operating facility for this purp

sts on a device without a sensor can be conducted using corresponding sensor simu
ltage source, etc.). The accuracy of the measuring devices or multimeter used must me

10.1 Proof test A
orresponds to factory calibration)
r a complete check, the device must be removed from the operating facility and sent to

?For service addresses see back cover

10.2 Proof test B
ith proof test B, the following values for the proof test coverage (PTC) can be achieved:

oltage supply Detection of dangerous undetected failures (

C 24 V +10/-15 % 0.723

oltage supply Detection of dangerous undetected failures (

C 24 V +10/-15 % 0.675
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Remark

Verification that there is no short
circuit in the area of the analog
output connection terminal.

Verification that there is no short
circuit in the area of the mea-
surement input connection ter-
minal.

(-), re-
ece for
gy and
gative

e cur-

Verification that components
determining the current are OK.

ith the
 corre-

 input.

Verification that there is no error
status internally
if the display is correct without
error signaling.
6 

Step Action

1 Test the resistance between the following connections with an ohmmeter:

41 to 42: > 10 k

2 Test the resistance between the following connections with an ohmmeter:

52 to 51: > 10 k

53 to 51: > 10 k

54 to 51: > 10 k

53 to 52: > 10 k

54 to 52: > 10 k

54 to 53: > 10 k

3 Connect short-circuit jumper between connection 41(+) and connection 42
store energy supply connection, and switch on test piece. Configure test pi
connection to RTD temperature probe (RTD) sensor type in 4-wire technolo
configure analog output to current signal (4 mA to 20 mA; error signal: ne
signaling).
Connect current meter between connection 54(+) and 51(-) and measure th
rent: 200 µA to 300 µA can be expected.

4 Connect resistance decade for simulating the input signal in accordance w
chosen configuration. Verify whether the expected value (display value)
sponds to the input signal.
Test the current device status of the test piece using the setup program. 
Status must be 'OK'.
If, for example, Pt100 is configured, 0 °C must be displayed for 100 at the
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5 is- Verification of proper function of
the probe break/line break de-
tection.

6 he

is-
art
nd

he

ng

Verification that the measuring
chain for RTD is within the safe-
ty measurement deviation.

7 ig-
as

Verification in the event of a mal-
function that the analog output
signal corresponds to failure in-
formation A, NE 43.

8 he
in-

st

Verification that, in the event of
an interruption to the output sig-
nal path (current signal), the in-
ternal test for a correct output
signal identifies the interruption
of the signal path and signals it.

S Remark
6 Sa

Produce line break for each of the 4 lines. The test piece must signal an error (d
play and LED).

Switch off test piece and replace short-circuit jumper at the analog output with t
current meter; connection 41(+) and connection 42(-).
Switch on test piece again.
Check output signal by applying a corresponding reference signal using a res
tance decade at two points; for the start of measurement (measuring range st
up to +20 % of the range) and for the end of measurement (measuring range e
up to -20 % of the range).
The analog output signal corresponding to the reference signal must be within t
safety measurement deviation.
Furthermore, the display value must correspond to the reference signal accordi
to the configuration.

Disconnect line to the measurement input connection 51. The test piece must s
nal an error (display and LED). The current meter must display a value ≤ 3.6 mA 
an analog output signal.

Restore line to the measurement input connection 51. Both the display and t
current meter at the analog output must display values that correspond to the 
put signal present close to the measuring range end.
The test piece must be in SIL operation and/or have a SIL configuration.
Disconnect the line of the current meter at connection 42(+). The test piece mu
signal an error after approx. 5 s. 

tep Action
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i, type
mA to

e cur-

Verification that the power
source is switched off for the
RTD temperature probe in the
thermocouple configuration.

 51(-).
 ambi-

Verification of proper function of
the acquisition of the cold junc-
tion temperature for thermocou-
ples.

, NiCr-
 signal

Verification of proper function
for the second thermocouple.

tween

output
ust be
output
ust be

Verification that the output driv-
er stage of the analog output
can drive the maximum admissi-
ble burden.

Remark
6 

9 If active, deactivate SIL operation of the test piece.
Configure test piece for connection to the thermocouple sensor type, NiCr-N
'K', internal cold junction, and configure analog output to current signal (4
20 mA; error signal: negative signaling).
Connect current meter between connection 54(+) and 51(-) and measure th
rent. No current must be measurable (~0 µA).

10 Connect short-circuit jumper between connection 52(+) and connection
Check whether the temperature displayed by the display corresponds to the
ent temperature with a deviation of ± 5 °C.

11 Configure test piece for connection to the double thermocouple sensor type
Ni, type 'K', internal cold junction, and configure analog output to current
(4 mA to 20 mA; error signal: negative signaling).
Test the resistance between the following connections with an ohmmeter:
53 to 51: display < 5 

12 Switch off test piece and connect current meter using a burden of 500  be
connections 42(+) and 41(-). 
Switch on test piece and configure analog output for simulation of current 
signal 21.2 mA. The output signal acquired using the current meter m
21.18 mA to 21.22 mA. Configure analog output for simulation of current 
signal 3.6 mA. The output signal acquired using the current meter m
3.59 mA to 3.61 mA.

Step Action
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6.
W

V DU) PTC

D 46.4 %

S ark

1

2 ication of the proper function of the
og output including whether the er-
ignal values can be generated.

3 ication that, in the event of an inter-
on to the output current signal, the
nal test identifies the interruption of
ignal path and signals it.
6 Sa
10.3 Proof test C
ith proof test C, the following values for the proof test coverage (PTC) can be achieved:

oltage supply Detection of dangerous undetected failures (

C 24 V +10/-15 % 0.464

tep Action Rem

Test the current device status of the test piece with the setup program.
Status must be 'OK'

If active, deactivate SIL operation of the test piece.
Configure analog output for simulation of current output signal.
Simulate the following output signal values and verify either using down-
stream devices in the operating facility or using a current meter that is ad-
ditionally connected:

Verif
anal
ror s

Simulated value: Expected measured value:

3.6 mA 3.59 to 3.61 mA

8 mA 7.99 to 8.01 mA

16 mA 15.99 to 16.01 mA

21.2 mA 21.19 to 21.21 mA

Reactivate SIL operation.
Disconnect the line of the analog output signal at connection 42(+).
The test piece must signal an error after approx. 5 s.

Verif
rupti
inter
the s
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maintenance work must be performed:

ured against the protection fitting (for 
asuring circuits, the insulation test must 
ion resistance at room temperature 

ons 

eter should be recalibrated or replaced at

s according to their SIL certification.

uples

ous metal 1 year
etal 2 years
6 

6.10.4 Recommended tests for temperature probes
To ensure safe and reliable operation of the thermometers, the following service and 
The following tests are recommended at certain intervals:

- Every 12 months, the insulation resistance of the measuring circuit must be meas
thermocouples: only for the insulated measuring circuit; in the case of multiple me
also be performed between the individual measuring circuits). The minimal insulat
should be 100 M at 100 V.

- Damage and corrosion of thermometers – protection tubes 

- Corrosion and correct positioning of the contacts and terminals of cable connecti

- Seals of terminal heads and cable entries

- Interruptions due to "knocking" on the thermometer/measuring insert 

Since the maximum operating temperature influences the drift behavior, the thermom
certain intervals to ensure reliable and precise temperature measurement.
The testing intervals are listed in the table below:

Warning

After the mission time expires, the systems no longer meet the requirement

Maximum operating temperature Pt – RTD temperature probe Thermoco
200 °C 5 years 5 years
550 °C 2 years 5 years
700 °C 1 year 2 years
1000 °C Non-preci

Precious m
1500 °C 1 year
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7

7

7.  60079-11

7.
Th is required in order to ignite a poten-
tia losive atmosphere.
An d, thus preventing an ignition either
th consideration certain safety margins.

7.
An ffect occurring under the conditions
sp ons, may cause the ignition of a cer-
ta

Th lies to both spark formation and ther-
m ed. The tests comprise uninterrupted
op

7.
El r parts of electrical circuits generally
fo

7.
El

7.
El s of the design, the non-intrinsically
 ATEX 

.1 Ignition protection type "i"

1.1 Associated, intrinsically safe electrical apparatus according to EN

1.1.1 Function of intrinsic safety
e ignition protection type intrinsic safety "i" makes use of the fact that a certain energy 
lly explosive atmosphere. This is dependent upon the composition of the potentially exp
 electrical circuit is intrinsically safe if it prevents this energy level from being exceede

rough switching sparks or a thermal effect, under certain test conditions and taking into 

1.1.2 Definitions of intrinsic safety
 intrinsically safe electrical circuit is a circuit in which neither a spark nor a thermal e
ecified in EN 60079-11, which include uninterrupted operation and defined fault conditi
in potentially explosive atmosphere.

e energy of the electrical circuit is limited such that it cannot cause an ignition. This app
al effects. The test conditions with specific potentially explosive atmospheres are specifi
eration and defined fault conditions.

1.1.3 Electrical apparatus:
ectrical apparatus is the collective term for electrical components and electrical circuits o
und together within a single housing.

1.1.4 Intrinsically safe electrical apparatus:
ectrical apparatus in which all electrical circuits are intrinsically safe.

1.1.5 Associated electrical apparatus:
ectrical apparatus in which not all electrical circuits are intrinsically safe. However, in term
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.

it has the corresponding protection (igni-
 it must be used outside of the potentially

 thermocouple in the potentially explosive

1(1)(b) for measuring temperatures direct-
ch as pressure, with the aid of a suitable

to consideration.

ntially explosive areas ? is considered as

 the applicable safety regulations. Never-

60584 or DIN 43710. RTD temperature
arameter values such as response rate,
odels, etc. should likewise be taken into
safe electrical circuits cannot have an effect on the intrinsically safe electrical circuits
The associated apparatus is identified through brackets: e.g. II (1) G [Ex ia Ga] IIC. 
Associated electrical apparatus can be used in potentially explosive areas provided 
tion protection type according to EN 60079-0). In the event of insufficient protection,
explosive area.

Example:
The type 707075 is not in the potentially explosive area; however, it is connected to a
area. Only the input circuit marked in blue for type 707075 is intrinsically safe.

7.1.2 Intended use
Type 707075 is a safety device designed according to Directive 2014/34/EU, chapter 
ly using resistance probes or thermocouple probes, or other physical measurands su
transmitter and the use of a 4 to 20 mA current input.
The stipulations and requirements for use specified in this document must be taken in

Type 707075 is associated apparatus that may only be used outside the Ex zone.
Another use or one that goes beyond the specified use ? with respect to use in pote
not being in accordance with the intended use.

Liability for resulting damages cannot be assumed.

Type 707075 is built according to the relevant standards and directives as well as to
theless, improper use may lead to personal injury or material damage.

To avoid danger, only use type 707075:

- For the intended use

H Important information:
Thermocouples should be evaluated with at least the requirements of EN
probes should be evaluated with at least the requirements of EN 60751. P
temperature stability, age drift, self-heating behavior, failure rates, fault m
account.
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-

-

7.
If  ignition protection type, the obliga-
tio spheres – Part 14: Electrical installa-
tio uirements.

intended use or if the safety require-

A
selected in such a way that the de-
When in good order and condition

Under consideration of this operating manual

1.3 Installation regulations
electrical apparatus is used in plants and ambient conditions with the "intrinsic safety"
ns of the applicable installation regulations according to EN 60079-14 "Explosive atmo
ns design, selection and erection" are to be considered along with other applicable req

V
DANGER!
The Ex approval becomes null and void if type 707075 is used contrary to its 
ments in this operating manual are not complied with.

The type of zone separation as well as the cable selection must be implemented or 
fined zone classifications and their requirements continue to be in place.
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"i" 

9-0
ergy such as hydrogen 

 

red mine workings)

9 for electrical devices
ion „i“ 

-11 for category 1
7.2 Identification marking for ATEX ignition protection type 

according to ATEX directive 2014/34/EU and the EN standards EN 60079-11

      II  (1) G  [Ex ia Ga]  IIC( (  
       II  (1)  D  [Ex ia Da]  IIIC( ) )

Standard designation according to EN 6007
Explosion group II C gases, low ignition en

    III C conductive dusts

   

   
Standard designation

  
Guidelines designation for device group II (non-firedamp endange

Designation explosionproof according to ATEX directive 2014/34/EU

Category according to ATEX directive 2014/34/EU
G: gas explosion protection; D: dust explosion protection 

Designation according to standard series EN 6007
 ia:  related equipment according to ignition protect
intrinsically safe according to  EN 60079-11
„ia“ (2-failsafe) for category 1 

Equipment Protection Level: 
Ga (gases) for category 1, zone 0 for gas 
Da (dust) for category 1, zone 20 for dust 

Related equipment for intrinsic safety according to EN 60079
Applications for ignition protection type intrinsic safety „ia“
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7 ition protection type "e" 

en

 to EN 60079-7
 EN 60079-31
 EN 60079-31  

t

vices 

60079-31
.3 Safety device according to EN 50495 according to ATEX ign
and "t"

      

D: dust explosion protection

II  (2)  G  [Ex eb Gb]  IIC(1) (3)  
       II  (1)  D   [Ex ta  Da]  IIIC(1) (3)

Standard designation according to EN 60079-0
Explosion group II C gases, low ignition energy such as hydrog

    III C conductive dusts
 

   
   
Standard designation

Category according to ATEX directive 2014/34/EU
G: gas explosion protection

  

Guidelines designation for device group II (non-firedamp endangered mine workings)

Designation explosionproof according to ATEX directive 2014/34/EU

Safety devices according to EN 50495 
- for category 2 applications for ignition protection type increased safety "e" according
- for category 1 applications for ignition protection type with housing „ta“ according to
- for category 2 applications for ignition protection type with housing „tb“ according to

Designation according to series of standards EN 50495
“eb“ increased safety for category 2,         b: zone 1 or 2 for gas
“ta” protection with housing for category 1,  a: zone 20, 21 or 22 for dus
“tb” protection with housing for category 2,  b: zone 21 or 22 for dust
Designation according to series of standards EN 60079 for electrical de
ignition protection “e“ increased safety according to EN 60079-7
ignition protection “t” dust explosion protection with housing acc. to EN 

Equipment Protection Level: 
Gb: for use in zone 1 or 2 for gases
Da: for use in zone 20, 21 or 22 for dust
Db: for use in zone 21 or 22 for dust

1)

1.) The monitored electrical equipment is not a potential ignition source in normal operation

II  (2)  D   [Ex tb  Db]  IIIC(1) (3)
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ates requirements for electrical apparatus
omplex safety devices whose protective

fines the necessary safety level for moni-

following (paraphrased here): "If a device
 for each of these ignition sources. Com-
-0 integrated into EN 60079-0) according

sing e.g. a probe attached in the appara-
 source in the apparatus. The probe lines
therefore identified accordingly as "asso-

ice category for the combined apparatus
d by type 707075, and the higher device

which are recorded in EN 80079-37 (igni-
7.3.1 Safety device according to EN 50495
The standard EN 50495, harmonized within the scope of Directive 2014/34/EU, stipul
that performs one or more safety function(s) for explosion protection. Discrete and c
function is controlled by software are evaluated using measures from
EN 50495. By means of the Safety Integrity Level (SIL) from EN 61508, EN 50495 de
toring potential ignition sources.
It is important to note the requirement from EN 50495 in Annex E, which states the 
contains more than one potential ignition source, suitable measures must be applied
bined apparatus must comply with the relevant standards EN 60079-0 and (EN 61241
to the category to be achieved." 

Type 707075 is installed outside the apparatus in a non-potentially explosive area. U
tus, it monitors the temperature of a bearing, which is considered a potential ignition
protruding into the potentially explosive area are intrinsically safe and type 707075 is 
ciated apparatus".

v?Chapter 7.2 "Identification marking for ATEX ignition protection type "i"")
It is only admissible to increase the failure tolerance (HFT) and thus increase the dev
using type 707075 if there are no other ignition hazards other than the one addresse
category poses no additional requirements on the combined apparatus. 

The scope of EN 50495 does not include safety devices for non-electrical apparatus, 
tion protection type "h").

v?Chapter 7.5 "Ignition source monitoring "h" according to EN 80079-37"
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7

7

7.
Ig ith non-electrical devices in order to
re ll become an actual ignition source.
.4 Identification marking for ATEX ignition protection type "h"

.5 Ignition source monitoring "h" according to EN 80079-37

5.1 Ignition source monitoring "b"
nition protection type whereby mechanical or electrical devices are used in conjunction w
duce, either manually or automatically, the probability that a potential ignition source wi

      II  (1) G  [Ex h Ga]  IIC( (  
       II  (1)  D  [Ex h Da]  IIIC( ) )

 

   

Designation according to standard series EN 80079-37 
for non-electrical devices
 “h”: related equipment according to ignition protection “h” for category 1 

Standard designation according to EN 60079-0
Explosion group II C gases, low ignition energy such as hydrogen 

    III C conductive dusts

Equipment Protection Level: 
Ga (gases) for category 1, zone 0 for gas 
Da (dust) for category 1, zone 20 for dust 

   

  
Guidelines designation for device group II (non-firedamp endangered mine workings)

Designation explosionproof according to ATEX directive 2014/34/EU

Category according to ATEX directive 2014/34/EU
G: gas explosion protection; D: dust explosion protection 

Related equipment for intrinsic safety according to EN 60079-11 for category 1
Applications for ignition protection type intrinsic safety „ia“

Standard designation
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SO 80079-36. The use of ignition protec-
ion protection systems is described here.
rrence of the potential ignition source.

 using redundancy (HFT = 1). 
urce needs to be monitored during an ex-

gnition protection system b1 (HFT = 0) is

ation is not admissible for EPL Ga and Da

 EN 80079-37.

ioned ignition protection systems can be

t be used in accordance with the require-
r a manual or automatic intervention.

 or manual). This selection also depends,
sen.

ystem and which are not intended for in-
7.5.2 Types of ignition protection system
In order to determine the monitoring parameters, EN 80079-37 makes reference to I
tion systems is shown in table 1 of EN 80079-37. The use of type b1 and type b2 ignit
The use of the ignition protection systems b1 or b2 depends on the EPL and the occu

With the dTRANS T06 Ex 707075, ignition protection system b2 can only be achieved
If, for example, the EPL is Ga and Da (zone 0 and zone 20) and a potential ignition so
pected malfunction, two dTRANS T06 units (HFT = 1) must be used. 
If the potential ignition source only becomes dangerous during a rare malfunction, i
sufficient and only one dTRANS T06 unit is required.

Monitoring a potential ignition source which can become dangerous in standard oper
(zone 0 and zone 20).

In this case, the apparatus concept must be revised.

The necessary ignition protection system must be determined according to table 1 of

The necessary specifications for the JUMO dTRANS T06 Ex for use in the aforement
found in Chapter 6.6.2 "Sicherheitsrelevante Systemeigenschaften".

7.5.3 Using the types of ignition protection system
The types of ignition protection system listed in table 1 or table 2 of EN 80079-37 mus
ments for the EPL. Following a warning signal, the EPL can be ensured through eithe

The user of the product is responsible for selecting the type of intervention (automatic
among other things, on which downstream logic device and actuators have been cho

7.5.4 Identification marking
Safety devices which are intended to be part of a type b1 or b2 ignition protection s
stallation in potentially explosive atmospheres, must be identified with [Ex h].
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8

8

Ty
An ly explosive areas ? is considered as
no  i] device

8 ":

Th

 devices

e but the intrinsically safe
ads into zone 0.
e but the intrinsically safe
ads into zone 20.
 IECEx

.1 Intended use

pe 707075 is associated apparatus that may only be used outside the Ex zone.
other use or one that goes beyond the specified use ? with respect to use in potential
t being in accordance with the intended use. According to ATEX it is considered an [Ex

.2 Identification marking for IECEx ignition protection type "ia

e nameplate is affixed to the side of the device.

      
       

 

  

Standard designation according to standard series IEC 60079 for electrical
ia:  related equipment according to ignition protection „i“ 
     intrinsically safe according IEC 60079-11, „ia“  (2-failsafe) for category 1

[Ex ia Ga]  IIC    Associated apparatus which is set up outside the gas atmospher
                          electrical circuit "ia" (protection through 2 protective measures) le
[Ex ia Da]  IIIC   Associated apparatus which is set up outside the dust atmospher
                          electrical circuit "ia" (protection through 2 protective measures) le

Equipment Protection Level: 
Ga (gases) for category 1 
Da (dust) for category 1 

Standard designation according to IEC 60079-0
Explosion group II C gases, low ignition energy such as hydrogen

    III C conductive dusts 
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 "h"

tmosphere
atmosphere

drogen

ctrical devices
ory 1 
8.3 Identification marking for IECEx ignition protection type

      [Ex h Ga]  IIC    Associated apparatus which is set up outside the gas a
       [Ex h Da]  IIIC   Associated apparatus which is set up outside the dust 

Standard designation according to IEC 60079-0
Explosion group II C gases, low ignition energy such as hy

    III C conductive dusts 
 

  

Equipment Protection Level: 
Ga (gases) for category 1, zone 0 for gas 
Da (dust) for category 1, zone 20 for dust 

Designation according to standard series EN 80079-37 for non-ele
 “h”: related equipment according to ignition protection “h” for categ
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8

C urther information

N ?See back of this operating 
manualA

D
D

?Chapter 2 "Identifying the de-
vice version"

E ?Chapter 8.2 "Identification 
marking for IECEx ignition pro-
tection type "ia":"

C
a

?Specified standards

C ?Chapter 15.5 "IECEx"

P ?Chapter 11.9 "Housing"

A
(°

?Chapter 11.8 "Environmental 
influences"

S

.4 Excerpt of important device data

ontents Description F

ame of the manufacturer JUMO GmbH & Co. KG v

ddress Moritz-Juchheim-Straße 1
36039 Fulda
Germany

escription of the test piece
evice type

JUMO dTRANS T06 Ex 707075 v

x identification marking [Ex ia Ga] IIC 
[Ex ia Da] IIIC

v

ompilation of the ExTR documents
nd additional information

IECEx Test Report Cover
IECEx Test Report: IEC 60079-0 Edition 6
IECEx Test Report: IEC 60079-11, Edition 6

v

ertificate number IECEx TUN 19.0005 v

rotection type Min IP20 v

dmissible ambient temperature range
C)

-10 to +70 °C v

pecial conditions for use of the device The electrical connection of intrinsically safe
electrical circuits must only be established
when the device is de-energized.
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9

9

Al or with the setup program.
D
Pa
9 Co

 Configuration

.1 Overview

l the parameters are freely accessible, but they can be locked via a code on the device 
efault settings are shown in (bold). All parameters are listed in the following tables.
rameters which are not required are automatically hidden depending on the setting.
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Value range
(default setting in bold)

German, English, French, 
Spanish

to appear ON, OFF

°C, °F, %, text

ere for an-
9

9.2 Device data

Parameter Comment

9.2.1 Language German

English

French

Spanish

9.2.2 Language 
prompt after 
"power on"

Here you can select whether a language prompt is 
when the device is switched on.

9.2.3 Unit A unit for the measured value can be set here.

°C

°F

%

Text:

Via the setup program, 9 characters can be entered h
other unit, e.g. Pa (Pascal)
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9

P Value range
(default setting in bold)

9 upply Main view, bar graph, limit 
value, drag indicator, TAG 
no. and info text,
I/O info

9 None,
one, two

9 0 to 5 to 10
9 Co
.3 Display/operation

arameter Comment

.3.1 Normal display This sets the view that appears after the voltage s
is switched on.
v ?Chapter 9.1 "Overview" 

Main view

Bar graph

Limit value

Drag indicator

TAG-no. and info text

I/O info

To display the connection diagram of sen-
sor input, signal output, as well as the 
optional interface assignment

.3.2 Decimal place No decimal place

One

Two

.3.3 Contrast Screen contrast:
Difference in brightness between black and 
white pixels
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Always off, Always on, 
When key is pressed

eys are 
e lighting 

d lighting. 
should 

0 to 30 to 100 sec

rom the 0 to 30 to 100 sec

ation data, 
 be set 

0 to 9999

Value range
(default setting in bold)

e can be
etup pro-
9

9.3.4 Lighting Here, the backlight of the display is set.

Always off:
always switched off

Always on:
always switched on

When key is pressed:
The backlight is only switched on when the k
operated and it lights up until the time for th
timeout has expired.

9.3.5 Lighting timeout This setting is only available for key-activate
Here you can select how long the backlight 
remain active after the last press of a key.

9.3.6 Operation timeout Here, the waiting period is set for returning f
configuration level to the normal display.
v ?Chapter  "Operating overview"
0 means: no automatic return

9.3.7 Code To prevent unintentional changes to configur
a code for locking the configuration level can
here. 
0 means: code request switched off

v ?Chapter 12.3 "Forgotten the code?"

Parameter Comment

Note

If the code is forgotten, a new cod
transferred to the device via the s
gram.
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9

k

P Value range
(default setting in bold)

9 -

-

-

-

-

-

-

-

-

-

-

-

-

9 Co
.4 Analog input

 SIL operation

arameter Comment

.4.1 Sensor type RTD temperature probe in 2-wire circuit

RTD temperature probe in 3-wire circuit

RTD temperature probe in 4-wire circuit

Resistance/potentiometer in 2-wire circuit

Resistance/potentiometer in 3-wire circuit

Resistance/potentiometer in 4-wire circuit

Resistance transmitter

Thermocouple

Double thermocouple

mV input (0 to 1 V)

4 to 20 mA

0 to 20 mA

0 to 10 V
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ring range

+850 °C

+850 °C

+850 °C

250 °C

180 °C

+200 °C

1768 °C

1820 °C

+1200 °C

+400 °C

+1000 °C

+1300 °C

+900 °C

+600 °C

+800 °C

+1372 °C

500 °C
9

9.4.2 Linearization Comment Measu

Linear No sensor linearization -

Pt100 IEC 60751:2008 -200 to

Pt500, Pt1000 IEC 60751:2008 -200 to

Pt50 GOST, Pt100 GOST GOST 6651- 2009 A.2 -200 to

Ni100, Ni500, Ni1000 DIN 43760:1987-09 -60 to +

Ni100 GOST GOST 6651-2009 A.5 -60 to +

Cu50 GOST, Cu100 GOST GOST 6651-2009 A.3 -180 to

Pt13Rh-Pt "R" DIN EN 60584-1:2014 -50 to +

Pt10Rh-Pt "S" 

Pt30Rh-Pt6Rh "B"  -50 to +

Fe-CuNi "J" -210 to

Cu-CuNi "T" -200 to

NiCr-Ni "E" -200 to

NiCr-Ni "K" -200 to

NiCrSi-NiSi "N" 

Fe-CuNi "L" DIN 43710:1985-12 -200 to

Cu-CuNi "U" DIN 43710:1985-12 -200 to

Cromel COPEL® "L" GOST R 8.585-2001 -200 to

Cromel Alumel® -270 to

W5Re-W20Re "A1" -0 to +2
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W °C

W

P °C

C ation has been entered via the setup

P Value range
(default setting in bold)

9  "dou-
linear-

0 to 10 to 100

9 pera-
 or a

Internal, fixed value

9 -20 to 0 to 80 °C

9 ar" or
n and
rature

400, 4000, 10000 

9 0.0 to 100 

9 range
9 Co

5Re-W26Re "C" ASTM E230M-11: 2011 -0 to +2315

3Re-W25Re ASTM E1751M-09: 2009

latinel II -0 to +1395

ustomer-specific This setting only appears if a customer-specific lineariz
program and transferred to the device.

v ?Chapter 12.4 "Customer-specific linearization"

arameter Comment

.4.3 Temperature difference This setting is only available if "thermocouple" or
ble thermocouple" has been configured under 
ization.

.4.4 Temperature compens. Here you can set whether the cold junction tem
ture of the thermocouple is recorded internally
fixed value is used.

.4.5 TC fixed value Setting for the fixed value

.4.6 Resistance measuring 
range

The measuring range can be selected here if "line
"customer-specific" has been set for linearizatio
"resistance/potentiometer" or "RTD tempe
probe" has been set as the sensor type.

.4.7 Line resistance Resistance of probe line (for 2-wire circuit)

.4.2 Linearization Comment Measuring 
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fferent 

rrected 
t a Pt50 

0.25 to 1.00 to 10.00

e/potenti-

easuring 

ce Rx can 

0 to 400, 4000, or 10000 

e/potenti-

 connect-

0 to Rx

Value range
(default setting in bold)
9

9.4.8 Sensor factor Only for RTD temperature probe:
For adjusting Pt25 to Pt1000 sensors to a di
configured linearization (e.g. Pt100). 
For example, a Pt100 linearization can be co
with the sensor factor 0.5 in order to connec
sensor.

9.4.9 Resistance Rx Parameter appears for the setting "resistanc
ometer" with 2, 3, or 4-wire circuit.
It is dependent on the setting "Resistance m
range".
The maximum value that the variable resistan
adopt must be entered here.

9.4.10 Line resistance RL Parameter appears for the setting "resistanc
ometer" with 2-wire circuit.
The sum of the resistance values for the two
ing cables is entered here.

Parameter Comment
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9 tenti-

dopt 
anical 
ach 
alue 

0 to 400, 4000, or 10000 

9 r 
resis-
 this 
it 

0 to 10000 

9 cover 
stop, 
um 

9 ter 
resis-
 this 
limit 

9  been -5000 to 0 to 50000

9 -5000 to 100 to 50000

9 alue 
he 

-5000 to 0.0 to 50000 °C/°F/
text

P Value range
(default setting in bold)
9 Co

.4.11 Resistance R0 Parameter appears for the setting "resistance/po
ometer" with 2, 3, or 4-wire circuit.
It is possible that the variable resistance cannot a
the value 0  as the minimum value (e.g. a mech
restriction means a potentiometer is unable to re
the minimum possible limit stop). This minimum v
should be entered here.

.4.12 Resistance Ra, Here, the starting resistance of the potentiomete
(resistance transmitter) must be entered. I.e. the 
tance (between A and S) of the sliding contact at
position (minimum possible limit stop, e.g. left lim
stop) must be entered.

.4.13 Resistance Rs The resistance value that the sliding contact can 
from the minimum value (minimum possible limit 
e.g. left limit stop) to the maximum value (maxim
possible limit stop, e.g. right limit stop) must be 
entered here.

.4.14 Resistance Re Here, the end resistance value of the potentiome
(resistance transmitter) must be entered. I.e. the 
tance (between E and S) of the sliding contact at
position (maximum possible limit stop, e.g. right 
stop) must be entered.

.4.15 Scaling start All sensor types can be scaled here if "linear" has
entered for linearization.

.4.16 Scaling end

.4.17 Offset With the offset, the linearized/scaled measured v
can be shifted evenly by the value entered over t
entire measuring range.

arameter Comment
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t the mea-
y become
sult in the

-5000 to 0.0 to 50000

-5000 to 0.0 to 50000

-5000 to 0.0 to 50000

-5000 to 0.0 to 50000

nput filter. Yes, No

. 26 % of 
at corre-
: approx. 

wly to 

0.0 to 0.1 to 100 sec

Value range
(default setting in bold)
9

9.4.18 Fine adjust. actual start You can use the fine adjustment to correc
sured values of the analog input. This ma
necessary if the scaling and offset do not re
desired display.

v ?Figure in Chapter 5.4 "Signal flow"

9.4.19 Fine adjust. actual end 
value

9.4.20 Fine adjust. target start

9.4.21 Fine adjust. target end 
value

9.4.22 Noise suppression Equalizes the input signals using the digital i

9.4.23 Filter time constant Time constant of the digital input filter, 
2nd order
If the input signal changes suddenly, approx
the change is recorded following a period th
sponds to the filter time constant dF (2 × dF
59 %; 5 × dF: approx. 96 %).
Value 0 means: filter switched off
If the filter time is long:
- Interfering signals are better absorbed
- Measured value display responds more slo
changes

Parameter Comment
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9

P Value range
(default setting in bold)

9  set. 4 to 20 mA,

0 to 20 mA

2 to 10 V

0 to 10 V

9 tance,
strict-

Measuring range start to 0 
to measuring range end

9

v

Measuring range start to 
100 to measuring range end

k

9

v

er val-
0 mA,

Chap-
for the

4 to 20 mA,
(the full range of the signal 
type is applied per default)

9 0 to 20 mA

9 or ex-
V,

V and

No, Yes
9 Co
.5 Analog output

arameter Comment

.5.1 Signal type Here, the standard signal for the analog output is

.5.2 Output range start Here, the output range of a temperature, resis
current, or voltage measured value can be set (re
ed)..5.3 Output range end

?Chapter 5.4 "Signalfluss"
Setting 0 to 120 °C 

 SIL operation

.5.4 Scaling start

?Chapter 5.4 "Signalfluss"
Setting 6 to 18 mA

At scaling end, the setup program requires a high
ue than at scaling start, i.e. in the case of 4 to 2
set a value higher than 4 mA as the start.

Here, the output range set in Chapter 9.5.2 and 
ter 9.5.3 is mapped to the scaling configured 
signal type.

.5.5 Scaling end The "Scaling end" value is entered here.

.5.6 Output reversion The signal at the output can be inverted here. F
ample, for a setting of 0 °C = 0 V and 50 °C = 10

through the reversion this becomes 50 °C = 0
0 °C = 10 V at the output
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ded, not 
rrent or 
 output as 

g the scal-

Negative signaling,
positive signaling,
replacement value

Low 3.6 or high 21.2 mA

Low -0.4 or high 21.2 mA

Low 1.8 or high 10.6 V

Low -0.2 or high 10.6 V

ulated to 
le to simu-

OFF

ON

nge 
t.

for 0(4) to 20 mA;
-0.4(3.6) to 21.2 mA,

for 0(2) to 10 V:
-0.2(1.8) to 10.6 V

Value range
(default setting in bold)
9

9.5.7 Error signal If, for the measured value, the value is excee
reached, or a diagnostic error occurs, the cu
voltage value set here is output on the analog
a so-called error signal. 
v ?Chapter 9.5.10 "Behavior when leavin

ing range"

For signal type 4 to 20 mA

For signal type 0 to 20 mA

For signal type 2 to 10 V

For signal type 0 to 10 V

k SIL operation

9.5.8 Output simulation An output current/output voltage can be sim
test the system that follows. It is also possib
late error signals.

9.5.9 Simulation value The value set here is simulated. The value ra
depends on the signal type that has been se

k SIL operation

Parameter Comment
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9.

Th commendation of NAMUR NE 43:

S

 is output on the analog output with

4

0

2

0

9 Co
5.10 Behavior when leaving the scaling range

e standard-signal ranges of the analog output are limited as follows according to the re

ignal type Lower 
limit

Upper 
limit

In this example, the measured value from 0 to 100°C
4 to 20 mA.

 to 20 mA   3.6 mA 21.2 mA

to 20 mA -0.4 mA 21.2 mA

to 10 V   1.8 V 10.6 V

 to 10 V -0.2 V 10.6 V

Caution

The analog output is part of the safety function.
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Value range
(default setting in bold)

9600, 19200, 38400, 57600, 
115200

8/1/no parity,
8/1/odd parity,
8/1/even parity,
8/2/no parity

1 to 254

Value range
(default setting in bold)

 measured No, Yes

 measured No, Yes
9

9.6 RS485 interface

9.7 Service

Parameter Comment

9.6.1 Baud rate Protocol: Modbus slave

9.6.2 Data format Data bits/stop bits/parity

9.6.3 Device address

Parameter Comment

9.7.1 Minimum measured val-
ue

Minimum measured value is displayed

9.7.2 Maximum measured val-
ue

Maximum measured value is displayed

9.7.3 Min. measured value re-
set

Minimum drag indicator value is reset to the
value

9.7.4 Max. measured value re-
set

Maximum drag indicator value is reset to the
value
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1

1

Th  ID, and the SIL extra code are dis-
pl

D

D

F

T
D
D
D
D
D

In

E

"

v

H

E

10

0 Device info

0.1 Version

e device software version for channel and diagnostics, fabrication number, inspection
ayed here.

evice software version channel:

evice software version diagnostics:

abrication number:

he first 8 digits are the production order number: 02472588
igit 9 and 10 manufacturing site Fulda: 01
igit 11 (second row) device version: 0
igit 12 and 13 year: 2018
igit 14 and 15 calendar week: 11
igit 16 to 19 consecutive number: 0003

spection ID:  

xtra code SIL:

No" means not present, "Yes" means present.

?Chapter 12.6 "Switching on/switching off the SIL extra code" 
ardware version:

x
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Value range
(default setting in bold)

 which the

 as a mea-
ration after

0 to 99999 hours

configura-

 operation
is also ap-
rogram.

0 to 99999 hours
10.2 Service

10.3 Hardware identification

The extra codes installed in the device are displayed here.

Parameter Comment

10.2.1 Total operation time Operating hours counter 

The counter adds up the operating hours during
device was connected to the voltage supply.

The value cannot be changed and can be used
sure of how long the device was actually in ope
leaving the factory.

10.2.2 Operation time since 
last configuration

Operation time since the last change in the 
tion level

Here, the time during which the device was in
since the last configuration step is displayed. Th
plies for configuration performed via the setup p
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1

1

11

D cura- R100/R0 ITS

P 1.391 90

P 1.3911 90

P 1.3851 90

P 1.3851 90
11 Tec

1 Technical data

1.1 Analog input

.1.1 RTD temperature probe

esignation Standard Measuring range Measuring ac
cya

t50
2/3-wire circuit
4-wire circuit

GOST 6651-2009 A.2
-200 to +850 °C ±0.5 K

±0.3 K
t100
2/3-wire circuit

4-wire circuit

GOST 6651-2009 A.2
-100 to +200 °C
-200 to +850 °C
-100 to +200 °C
-200 to +850 °C

±0.2 K
±0.4 K
±0.15 K
±0.25 K

t100, Pt1000
2/3-wire circuit

4-wire circuit

IEC 60751:2008
-100 to +200 °C
-200 to +850 °C
-100 to +200 °C
-200 to +850 °C

±0.2 K
±0.4 K
±0.1 K
±0.2 K

t500
2/3-wire circuit

4-wire circuit

IEC 60751:2008
-100 to +200 °C
-200 to +850 °C
-100 to +200 °C
-200 to +850 °C

±0.4 K
±0.4 K
±0.1 K
±0.2 K
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1.618 ITPS 68

1.617 90

1.428 90

1.428 90

°C

 circuit
-wire circuit
 circuit. In 2-wire circuits, lead compen-
are by entering a fixed line resistance.

nged with sensor factor (e.g., Pt50 to 

g accura- R100/R0 ITS
11 T

a The accuracy specifications refer to the maximum measuring range.

Ni100, Ni500, Ni1000
2/3-wire circuit
4-wire circuit

DIN 43760:1987-09
-60 to +250 °C
-60 to +250 °C

±0.4 K
±0.2 K

Ni100
2/3-wire circuit
4-wire circuit

GOST 6651-2009 A.2
-60 to +180 °C
-60 to +180 °C

±0.4 K
±0.2 K

Cu50
2/3-wire circuit
4-wire circuit

GOST 6651-2009 A.2
-180 to +200 °C
-180 to +200 °C

±0.5 K
±0.3 K

Cu100
2/3-wire circuit
4-wire circuit

GOST 6651-2009 A.2
-180 to +200 °C
-180 to +200 °C

±0.4 K
±0.2 K

Ambient temperature influence  ±0.005 %/K deviation from 22
Measuring current  0.3 mA
Sensor line resistance ≤ 50  per line for 3- and 4-wire

≤ 100 ohms line resistance for 2
Lead compensation Not required for 3-wire or 4-wire

sation is performed in the softw
Special features - Can also be programmed in °F

- Basic sensor type can be cha
Pt100)

Designation Standard Measuring range Measurin
cya
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11

D easuring accuracyb ITS

F 0.1 % 68

F 0.1 % from -100 °C 90

C 0.1 % from -100 °C 68

C 0.1 % from -150 °C 90

N 0.1 % from -80 °C 90

N 0.1 % from -80 °C 90

N 0.1 % from -80 °C 90

P 0.15 % from -60 °C 90

P

P 0.15 % from 400 °C 90

W 0.15 % 90

W 0.15 % 90

W 0.25 % 90

C 0.1 % from -80 °C 90

C 0.1 % from -80 °C 90

P 0.15 % 90
11 Tec
.1.2 Thermocouples

esignation Standard Measuring range M

e-CuNi “L” DIN 43710:1985-12 -200 to +900 °C ±

e-CuNi “J” DIN EN 60584-1:2014 -210 to +1200 °C ±

u-CuNi “U” DIN 43710:1985-12 -200 to +600 °C ±

u-CuNi “T” DIN EN 60584-1:2014 -200 to +400 °C ±

iCr-Ni “K” DIN EN 60584-1:2014 -200 to +1300 °C ±

iCr-CuNi “E” DIN EN 60584-1:2014 -200 to +1000 °C ±

iCrSi-NiSi “N” DIN EN 60584-1:2014 -200 to +1300 °C ±

t10Rh-Pt “S” DIN EN 60584-1:2014 -50 to 1768 °C ±

t13Rh-Pt “R” DIN EN 60584-1:2014

t30Rh-Pt6Rh “B” DIN EN 60584-1:2014 -50 to 1820 °C ±

5Re-W26Re “C” ASTM E230M-11 0 to 2315 °C ±

5Re-W20Re “A1” GOST R 8.585-2001 0 to 2500 °C ±

3Re-W25Re “D” ASTM E1751M-09 0 to 2315 °C ±

hromel®-COPEL® "L" GOST R 8.585-2001 -200 to +800 °C ±

hromel®-Alumel® GOST R 8.585-2001 -270 to +1372 °C ±

LII (Platinel) ASTM E1751M-09 0 to 1395 °C ±
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rom 22 °C, plus accuracy of the cold 

thin the limits in steps of 0.1 °C

 cold junction temperature

le

Measuring 
accuracyc

Ambient temperature 
influence

±5 mV
±0.05 %

 ±0.005 %/K 
deviation from 22 °C

±20 A  ±0.005 %/K 
deviation from 22 °C

c isolation" 
adjustable

Measuring accuracyb ITS
11 T

b The accuracy specifications refer to the maximum measuring range.

11.1.3 Standard signals

Ambient temperature influence  ±0.005 %/K deviation f
junction

Measuring range start/end Freely programmable wi

Cold junction Pt1000 internal; external

Cold junction accuracy (internal) 1 K

Cold junction temperature (external; fixed value) -20 to +80 °C, configurab

Special features Also configurable in °F

Designation Measuring range

Voltage freely scalable
Input resistance RIN > 500 k
Input resistance RIN > 1 M

DC 0 to 10 V
DC 0 to 1 V

Current 
Voltage drop  2 V, freely scalable DC 0(4) to 20 mA

Galvanic isolation see Chapter 3.5 "Galvani
Special features Measuring range scaling 

Designation Standard Measuring range
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c

11

d

L asuring 
r

Signal type 4 to 20 mA

M 3.8 to 20.5 mA
F  3.6 mA
F  21 mA

D ccura- Ambient temperature 
influence

R  ±0.01 % per K 
deviation from 22 °C

R  ±0.01 % per K 
deviation from 22 °C

R  ±0.01 % per K 
deviation from 22 °C

C
S
R its in steps of 0.1 

S

11 Tec

The accuracy specifications refer to the maximum measuring range.

.1.4 Resistance transmitter

The accuracy specifications refer to the maximum measuring range.

imits according to NAMUR recommendation NE 43 in case of deviation under/above me
ange
easurement information M
ailure information A for deviation below measured value/short circuit ("NAMUR Low")
ailure information A for deviation above measured value/probe break ("NAMUR High")

esignation Measuring range Measuring a
cyd

esistance transmitter  400  ±0.4 

esistance transmitter 400 to 4000  ±4 

esistance transmitter 4000 to 10000  ±10 

onnection type 3-wire circuit
ensor line resistance Max. 50  per line
esistance values Freely programmable within the lim
pecial features Measuring range scaling adjustable
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ing accu- Ambient temperature 
influence

 ±0.01 %/K 
deviation from 22 °C

 circuit
 circuit
ire circuit
e limits in steps of 0.1 

table

k Probe/cable short circuit

Is detected
Is not detected
Is not detected
Is detected

Is not detected
Is not detected
11 T

11.1.5 Resistance/potentiometer

11.2 Measuring circuit monitoring

Designation Measuring range Measur
racy

Sensor type resistance/potentiometer Max. 10 k ±10 

Connection type Resistance with 2, 3, or 4-wire
Sensor line resistance ≤ 50  per line for 3 and 4-wire

≤ 100  line resistance for 2-w
Resistance values Freely programmable within th
Special features Measuring range scaling adjus

Measuring probe Out of range Probe/cable brea

RTD temperature probe Is detected Is detected
Resistance transmitter Is detected Is detected
Thermocouple (single) Is detected Is detected
Double thermocouple Is detected Is detected
Voltage
0 to 10 V
0 to 1 V

Is detected
Is detected

Is not detected
Is not detected
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1

1

1

1

C
4
0

Is detected
Is not detected

I

V

 

M
p

R
>

Burden influence

V
C

≤ 15 mV
≤ ±0.02 %/100 

T

M Probe/cable short circuit
11 Tec

1.3 Test voltages

1.4 Electrical safety

1.5 Analog output

1.6 Display

urrent
to 20 mA
to 20 mA

Is detected
Is detected

Is detected
Is not detected

nput and output against voltage supply

oltage supply DC 24 V 4260 V

Clearances / creepage distances

ains voltage to electronic com-
onents and probes

8 mm4 mm

esolution of D/A converter 
15 bit

Load resistance RLoad Accuracy

oltage DC 0(2) to 10 V
urrent DC 0(4) to 20 mA

 500 
 500 

≤ ±0.05 % referring to 10 V
≤ ±0.05 % referring to 20 mA

ype, resolution Dot-matrix LCD display with 64 × 96 pixels

easuring probe Out of range Probe/cable break
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witched off via timeout

t: 1875 V / 50 Hz

ted from 0 to 100 s

densation
11 T

11.7 Electrical data

11.8 Environmental influences 

11.9 Housing 

Configuration Contrast can be adjusted on device, backlight can be s

Voltage supply DC 24 V, +10, -15 % SELV or PELV 
Power consumption max. 3 W
Inputs and outputs
Conductor cross section Max. 2.5 mm2, wire or stranded wire with ferrule
Electrical safety According to DIN EN 61010-1

Overvoltage category III, pollution degree 2
Test peak voltage, measurement input to analog outpu

Electromagnetic
compatibilitya

Interference emission
Interference immunity

a. The deviation under EMC load is 1% in relation to the measuring range.

According to DIN EN 61326-1
Class A - For industrial applications only -
Industrial requirements

Sampling rate 500 ms
Input filter Digital filter, 2nd order; filter time constant can be adjus

Operating/storage temperature 
range

-10 to +70 °C / -20 to +80 °C

Resistance to climatic conditions 85 % relative humidity, annual average, no con
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S
H
F
E
M 60715
C
I
P
W

11 Tec

ite altitude Maximum 2000 m above sea level
ousing type, material Plastic housing, polycarbonate (use in interiors only)
lammability class UL94 V0
lectrical connection Pluggable screw terminals
ounting on Mounting rail 35 mm × 7.5 mm according to DIN IEC 
lose mounting Permitted 

nstallation position Vertical
rotection type IP20 according to DIN EN 60529
eight with screw terminals Approx. 200 g
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ection basis Valid for

61508 1-7 All modules
ISO 13849
ctive 2014/34/EU
60079-0
60079-11
ctive 2014/34/EU
80079-36
80079-37
ctive 2014/34/EU
50495
60079-0
60079-11
80079-36
80079-37

Type 707075 
with extra code 
085
11 T

11.10 Approvals/approval marks

Approval mark Test facility Certificate/certification number Insp

SIL2 TÜV Nord
(German Techni-
cal Inspection 
Agency)

SEBS-A.20140509.0933409 EN
PL c EN
ATEX "i" TÜV 19 ATEX 244073 X Dire

EN 
EN 

ATEX "h" Dire
EN
EN

ATEX safety device pur-
suant to "e" and "t"

Dire
EN

IECEx "i" IECEx TUN 19.0005X IEC
IEC

IECEx "h" ISO
ISO

UKCA EPS 22 UKEX 1 109 X
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1
Th
fe

-
-

1

-
-
-
-
-
-

1

h

h

h

h

Th
m
er

Th

1.
12 Set

2 Setup program
e program and the connecting cable are available as accessories and of-

r the following possibilities:

Simple and convenient parameterization and archiving via PC
Easy parameter duplication for identical types of devices

2.1 Minimum hardware and software requirements:

PC Pentium III or higher
200 MB free hard disk space
CD-ROM drive
Free USB interface, mouse connection
Microsoft1 Windows 7 (32-bit) -> 1 GB RAM
Microsoft1 Windows 7 (64-bit) -> 2 GB RAM

2.2 Displaying the device software version

Connect the device to the PC using the USB cable
Press the  key
Use  to switch to device info and press 
Press  key and the software version appears.

e software versions of the device and the setup program 
ust be compatible. Only the last two digits may be different, otherwise an
ror message appears!

e version of the setup program appears under Info  Info about setup.

 Microsoft® is a registered trademark of the Microsoft Corporation
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.

ation".

onfiguration level is freely accessible.

entered in the customer linearization sub-
12 S

12.3 Forgotten the code?

If you forget the code, it can be read out via the USB interface and the setup program

h Use Data transfer  from device.

The read-out code now appears in the setup program in the sub-menu "Display/oper

It can be kept as it is or changed.

If "0" is set and transferred to the device, the code interrogation is disabled and the c

12.4 Customer-specific linearization

Coefficients (DKD calibration values), formulas, or 40 value pairs (grid points) can be 
menu. 
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1

Th th the setup program. The measured
va

O

12 Set

2.5 Resetting the drag indicator

e drag indicator shows the maximum and minimum measured value. It can be reset wi
lue currently shown in the display is set. 

n the device, see Chapter 9.7.3 "Min. measured value reset"
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ust validate the safety function and ap-
setup.
12 S

12.6 Switching on/switching off the SIL extra code

The restrictions for SIL operation can only be deactivated with the setup program.

12.7 Checking safety-relevant system properties

Caution

To ensure that all parameters have been correctly transferred, the user m
proach the limit values once the parameters have been transferred via the 
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1

1

e

t the analog output, as can also be
13 Erro

3 Error messages

3.1 Display types

Measured value flash-
s

The measured value flashes.

The analog output displays the negative limit.

h Press the  key for further information.

Here, the diagnostics channel has detected an error a
seen in the table Chapter 13.3 "Diagnostics channel".
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robe faulty.

t of the A/D converter /

 

 until it is within the admissible range 

 data.

ion data.
13 E

13.2 Safety channel

Display Origin Cause/remedy

Terminal temperature Internal Terminal temperature outside the limits or p

Reference A/D converter Internal Deviation during the reference measuremen
Restart device/return device

Not calibrated Internal Channel not calibrated

Configuration Internal Configuration data outside the value range.

h The message cannot be acknowledged
again.

CRC Test Calibr. Internal Checksum error of the EEPROM calibration

Restart device/return device.

CRC Test Config. Internal Checksum error of the EEPROM configurat

Restart device/return device.

CPU Register  Internal A CPU registry error has occurred.

Restart device/return device

RAM defective Internal A RAM error has occurred.

Restart device/return device.

ROM defective Internal A ROM error has occurred.

Restart device/return device.

Program sequence Internal A program sequence error has occurred.

Restart device/return device.
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W

V

F

E PROM. 

S .

A

In

L r undershot.

D

13 Erro

atchdog Internal A watchdog reset has occurred.

Restart device/return device.

oltage supply Internal The voltage supply is insufficient.

Check voltage supply.

requency deviation Internal Error of the independent time base. 

Restart device/return device.

EPROM defective Internal Error during internal communication with the EE

Restart device/return device.

tack Internal Error in the memory area reserved for the stack

Restart device/return device.

/D conversion Internal A program sequence error has occurred.

Restart device/return device.

terrupt Internal Interrupt error
Restart device/return device.

imit value System The configured limit value has been exceeded o

Check system/adapt limit value

isplay Origin Cause/remedy
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oltage supply

oltage supply

pecification of the safety channel.
 output (without load).

urs for more than 5 seconds.

> Reset error -> yes
 once again delivers valid values.

ults in a reset of the error.

og output voltage supply.

annel and diagnostics channel do not
13 E

13.3 Diagnostics channel

Display Origin Cause/remedy

Voltage 3 V Internal device Error detected when measuring the 3 V v
Restart device/return device.

Voltage 5 V Internal device Error detected when measuring the 5 V v
Restart device/return device.

Signal analog output Internal device Analog output signal deviates from the s
This may be caused by an "open" analog
Note:
Error is only reported if the deviation occ

Remedy:

h Check load at analog output
h In the configuration level -> Service -
If this error is rectified, the analog output

A restart also res

Voltage analog output Internal device Error detected when measuring the anal
Restart device/return device.

Software versions Internal device The software versions of the safety ch
match. Restart device/return device.
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In  diagnostics channel faulty.

E

C

R turn device.

R urn device.

P

C  error

C d an error

P rn device.

E riting.

U  device/return device.

R evice/return device.

D

13 Erro

ternal comm. Internal device Communication between safety channel and
Restart device/return device.

diting procedure Internal device An error has occurred during editing.
Restart device/return device.

onfig. faulty Internal device The configuration is faulty

h Check configuration

OM defective Internal diagnos-
tics

A ROM error has occurred. Restart device/re

AM defective Internal diagnos-
tics

A RAM error has occurred. Restart device/ret

arameter faulty Internal diagnos-
tics

Parameter faulty

h Check configuration

RC Test RAM Internal diagnos-
tics

CRC test of configuration in RAM returned an

Restart device/return device.

RC Test EEPROM Internal diagnos-
tics

CRC test of configuration in EEPROM returne
Restart device/return device.

rogram sequence Internal diagnos-
tics

Program sequence faulty. Restart device/retu

EPROM access Internal diagnos-
tics

An error occurred during EEPROM reading/w
Restart device/return device.

SB communication Internal diagnos-
tics

Error during communication via USB. Restart

S485 communication Internal diagnos-
tics

Error during RS485 communication. Restart d

isplay Origin Cause/remedy
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rt device, otherwise return device

t circuit

ice

se return device
13 E

13.4 Measured value recording

Display Cause/remedy

<<<<< Underrange / check sensor configuration, check measuring chain

>>>>> Overrange / check sensor configuration, check measuring chain

- - - - - Invalid value / restart device, otherwise return device

- - 4 - - Division by zero / restart device, otherwise return device

+++++ Error relating to terminal temperature or compensation signal / resta

<-<-< Probe short circuit / check sensor configuration, check line for shor

>->-> Probe break / check sensor configuration, check line for interruption

-1-0- No data received from channel / restart device, otherwise return dev

***** Value cannot be displayed, display overrun / restart device, otherwi
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1

D

T
th

til data transmission has finished

T
th

he settings in the configuration level 
 LED lights up green again.
r 5.1 "Anzeige- und Bedienele-
14 Wha

4 What to do, if ...

escription Cause Remedy

he following appears in
e display:

Setup program transmits data.
The safe state is adopted during data transmis-
sion (if SIL is active). The data is then exchanged 
between channel and diagnostics and then the 
device returns to normal state.

- Wait un

he following appears in
e display:

Changes were made in the configuration level 
that are implausible or that have an impact on 
the downstream function blocks.
This can also cause the LED to light up red.
Example: If the sensor type is changed from 
RTD temperature probe to thermocouple, for 
example, the linearization of the thermocouple 
must also be entered so that the following func-
tions can function correctly.

- Check t
until the

v Chapte
mente"
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ss any key 
ch off timeout.

apter 9.3.5 "Lighting timeout"

he current output wired correctly?
 current output will be unable to deliver 
rent if the connected device is "too re-
ive" or if the wiring is faulty.
apter 4.2.2 "Analog output (part of the
fety channel)"

y

14 W

If a parameter in this tree
structure is changed, the
underlying parameters
must be checked for cor-
rectness and adjusted if
necessary.

... The backlight is off. - Timeout lighting was activated.
The backlight switches off automatically after 
the set time.

h Pre
or swit

v Ch

... The LED lights up red - Here, all points that indicate a diagnostic er-
ror must be checked.

- Check dependent parameters (described in 
the table above)

h Is t
The
cur
sist

v Ch
sa

Description Cause Remed
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5.2 EU-Conformity
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