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1 Safety information
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Safety signs

Warning symbols

This symbol indicates that personal injury caused by electrical shock may occur if the respective pre-
cautionary measures are not carried out.

This symbol in connection with the signal word indicates that personal injury may occur if the respective
precautionary measures are not carried out.

CAUTION!

This symbol in connection with the signal word indicates that material damage or data loss will occur
if the respective precautionary measures are not taken.

CAUTION!

This symbol indicates that components could be destroyed by electrostatic discharge (ESD = Electro
Static Discharge) if the respective cautionary measures are not taken.

Only use the ESD packages intended for this purpose to return device inserts, assembly groups, or as-
sembly components.

READ THE DOCUMENTATION!

This symbol, which is attached to the device, indicates that the associated documentation for the de-
vice must be observed. This is necessary to identify the nature of the potential hazard, and to take mea-
sures to prevent it.

Note symbols
NOTE!

This symbol refers to important information about the product, its handling, or additional use.

REFERENCE!

This symbol refers to additional information in other sections, chapters, or other manuals.

FURTHER INFORMATION!

This symbol is used in tables and indicates that further information is provided after the table.

DISPOSAL!

At the end of its service life, the device and any batteries present do not belong in the trash! Please en-
sure that they are disposed of properly and in an environmentally friendly manner.




1 Safety information

1.2

Intended use

The device described in these instructions is used to measure analytical process variables in liquids in
an industrial environment as specified in the technical data. Other uses beyond those defined are not
viewed as intended uses.

The device is built according to the relevant standards and directives as well as to the applicable safety
regulations. Nevertheless, improper use, incorrect installation or configuration can result is erroneous
measurements. Depending on the plant, this may cause unwanted control actions (e. g. overmetering)
in the plant. Personal injury and property damage must be prevent through appropriate safety measures
and safety devices provided by the customer.

To avoid danger, only use the device:

. for the intended use
. when in good order and condition
. In compliance with these instructions

Error during installation, mounting, or configuration of JUMO sensors with digiLine electronics
can disrupt proper execution of the downstream process or cause damage.

P Forthis reason, it is always necessary to provide safety devices that are independent of the device
and to allow settings to be made only by technical personnel.

CAUTION!

JUMO sensors with digiLine electronics must be calibrated correctly to prevent measurement er-
rors.

Qualification of personnel

This manual contains the necessary information for the intended use of the device described therein.

It is meant for technically qualified individuals who have been specially trained or have the appropriate
know-how in the field of automation technology (measurement and control instrumentation).

Understanding and technically correct observance of the safety instructions and warnings contained in
this manual are prerequisites for safe mounting, installation, and startup as well as safety during opera-
tion of the described device. Only qualified individuals have the required technical knowledge to interpret
and put into practice the safety instructions and warnings used in this manual in any given situation.




2 Acceptance of goods, storage, and transport
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2.3.2

Checking the delivery

. On delivery, ensure that the packaging and its contents are undamaged.
. Check the delivery for completeness against the packing slip and order confirmation.
Proceed as follows if external transport damage is visible:

. Do not accept the delivery or only conditionally.

. Note the extent of damage on the transport documents or on the delivery note of the freight for-
warder.

. File a complaint.

Important information about storage and transport

. Store the device in a dry, clean environment. Observe the admissible ambient conditions (see
"Technical data" chapter 12.6 "Case", page 42).

. Protect the device from shock during transport. The original packaging offers optimal protection.

Returning goods

If repairs are needed, return the device in clean condition and in its entirety.
Use the original packaging when returning the device.

Accompanying letter for repair

Please include the completed accompanying letter for repair when returning goods. Do not forget to state
the following:

. Description of the application

. Description of the error that has occurred

The accompanying letter for repair is linked to www.jumo.de on the Internet under the heading Service
& Support as follows:

Product Service > Repair Service > Returning Electrodes

Decontamination Statement

As a certified company and in compliance with legal requirements, JUMO is required to handle all incom-
ing products that come into contact with liquids in compliance with statutory regulations.

Before returning a device for repair or calibration:

. Remove all adhering residues of the substance measured.
Pay special attention to grooves for seals and cracks where residues of the material being mea-
sured may adhere. This is especially important when the material being measured is a hazardous
substance.

In addition to the accompanying repair letter, include the following in the return shipment:

. The completed and signed "Declaration Statement". Only then can the returned device be accept-
ed.
The decontamination statement can be found on the last page of the above-mentioned accompa-
nying repair letter.

. Special handling instructions, if these are necessary, e.g. a safety data sheet.
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Protection against electrostatic discharge
(ESD = electro static discharge)

To prevent damage from ESD, electronic assemblies, or components with a high internal resistance must
be handled, packaged, and stored in an environment that protects against ESD. Measures that protect
against electrostatic discharge and electric fields are described in DIN EN 61 340-5-1 and DIN EN
61 340-5-2 "Electrostatics — Part 5-2 — Protection of electronic devices from electrostatic phenomena".

If you are returning electronic assemblies or components for repair:

. Pack sensitive components only in an environment providing protection against ESD. Workspaces
such as this divert electrostatic charges to ground in a controlled manner and prevent static
charges due to friction.

. Use only packaging intended specifically for ESD-sensitive assemblies/components. These must
consist of conductive plastics.

Keep in mind that the manufacturer assumes no liability for damage caused by ESD.

CAUTION!
Electrostatic charges occur in non-ESD-protected environments.
Electrostatic discharges can damage modules or components.

> For transport purposes, use only the ESD packaging provided.

Disposal

Disposing of the device

DISPOSAL!
Devices and/or replaced parts should not be placed in the refuse bin at the end of their service life as
they consist of materials that can be recycled by specialist recycling plants.

Dispose of the device and the packaging material in a proper and environmentally friendly manner.

For this purpose, observe the country-specific laws and regulations for waste treatment and disposal.

Disposing of the packaging material

The entire packaging material (cardboard packaging, inserts, plastic film, and plastic bags) is fully recy-
clable.




3 Device Description

3.1

Introduction

General information

JUMO digiLine electronics permit transmission of the measured value from the sensor to the measuring
or automation device via digital bus communication or as an analog signal. The digital device version
has a 5-pole, the analog version an 8-pole M12 plug connector. The 5-pole digiLine electronics supports
plug & play operation on the JUMO AQUIS touch S/P or in Modbus operation on the JUMO mTRON T.
Several sensors continuously transmit their measurement data over the bus to a master. As an alterna-
tive, the 8-pole device version can also be used. It is designed as a 2-wire transmitter with analog output
and transmits measured values in the form of a scalable standard signal (4 to 20 mA). The 8-pole device
version features a digital input that can be configured as a hold signal for the analog output value and
the measurement input.

Mounting and connecting

The JUMO digiLine electronics is available with N-connection for the JUMO compensation thermometer
type 201085 and is simply attached to the sensor and screwed tight. If it is necessary to replace the sen-
sor because of a defect or wear, the transmitter can be unscrewed and used again on the new sensor.
The threaded connection between the sensor and transmitter guarantees protection type IP66 and IP67
to prevent malfunctions caused by ingress of moisture. The electrical connection is established easily
and quickly by attaching (plug in and screw on) a preassembled bus cable (available from JUMO).

Configuration, parameterization and calibration

Normally, the 5-pole JUMO digiLine electronics are configured and parameterized via operation on the
JUMO AQUIS touch S/P. The 8-pole device version is configured and parameterized via the JUMO DSM
software. With the USB-RS485 interface (part no.: 00638346), the electronics must be connected to a
PC.




3 Device Description

3.2

Block diagram

5-pole version

Compensation thermo-
meter (Type 201085)
with N plug connector

it

JUMO digiLine
electronics
Variant, 5-pole

Digital interface
for JUMO digiLine
and Modbus RTU

8-pole version

Compensation thermo-
meter (Type 201085)
with N plug connector

JUMO digiLine
electronics
Variant, 8-pole

Analog output
Standard signal
4t0 20 mA

Binary input
for hold function

Digital interface
for JUMO
DSM software

10




3 Device Description

3.3

Device setup

JUMO digiLine electronics with N connection

(1) @ @ (4)

a =TS

1) Sensor with N-connection

2) N-connection of digiLine electronics

3) JUMO digiLine electronics

4) M12 plug connector, 5 or 8-pole (see order details)

1



3 Device Description

34 Description

Digital interface

The digital interface is the heart of the JUMO digiLine electronics. This interface handles communication
over the bus by means of the JUMO digiLine protocol. The plug & play support for the JUMO digiLine
electronics simplifies sensor startup considerably. After connecting to the JUMO AQUIS touch S/P, the
JUMO digiLine electronics are configured automatically and ready for use immediately.

As an alternative to JUMO digiLine operation with plug & play support on the JUMO AQUIS touch S/P,
Modbus operation (Modbus-RTU) on the JUMO mTRON T with access to the measured data is also pos-
sible. The JUMO digiLine electronics are then configured via the JUMO DSM software.

analog output

The device version with an 8-pole M12 plug connector has an analog output for operation as a 2-wire
transmitter. The analog output provides the measured temperature value is a freely scalable standard
signal of 4 to 20 mA. The RS485 interface serves to connect to the PC in order to configure the 8-pole
JUMO digiLine electronics using the JUMO DSM software.

Digital input

The digital input (available only in the variant with 8-pole M12 plug connector) can be configured for the
following functions:

. Activation of hold function for the analog output
. Activation of hold function for the measuring input signal

Sensor information

Numerous data such as type information, operating data, information on measuring point identification
etc. are stored in the JUMO digiLine electronics. This information allows clear identification and optimal
management of each sensor. All these data can be viewed on the JUMO AQUIS touch S/P or using the
JUMO DSM software.

JUMO Digital Sensor Management Software for the PC

The JUMO DSM software (DSM stands for Digital Sensor Management) can be used to manage, cali-
brate, and test JUMO digiLine electronics on the PC. It also serves as a configuration tool for JUMO dig-
iLine electronics in the 8-pole device version (2-wire transmitter with analog output). The connection to
the PC is achieved via a USB-RS485 interface (part no.: 00655787). The JUMO DSM software adds data
from the memory of JUMO digiLine electronics to its sensor database. The sensor database holds cali-
bration logbook entries, histories about replaced sensors and configuration changes to the JUMO dig-
iLine electronics. If the JUMO digiLine electronics are to be mounted to a new sensor, data for the new
sensor can be reset via the JUMO DSM software and the information from the old sensor archived on
the PC.

12



4 Identifying the device version

41 Order details

(1) Basic type

202705/10 JUMO digiLine pH value, temperature
202705/20 JUMO digiLine redox
202705/30 JUMO digiLine temperature
(2) Electrical connection input
86 Cable socket N
90 VP socket
(3) Output
530 RS-485 Modbus
888 Actual value output, configurable
()] (2 (3)
Order code | - \ \ - \
Order example 202705/10 - 90 - 530
4.2 Accessories

Accessories

Basic type Part no.

JUMO M12 digiLine master connecting cable® 5-pole, A-coded, 10 m long 00638341
JUMO M12-digiLine master connecting cable? 5-pole, A-coded 5 m long 00638337
JUMO M12-digiLine master connecting cable® 5-pole, A-coded 1.5 m long 00638333
JUMO M12 connecting cable 5-pole 15 m 00638324
JUMO M12 connecting cable 5-pole 10 m 00638322
JUMO M12 connecting cable 5-pole 5 m 00638315
JUMO M12 connecting cable 5-pole 1.5 m 00638313
JUMO M12 connecting cable 5-pole 0.5 m 00638312
JUMO Y-splitter 5-pole 00638327
JUMO digiLine hub 00646871
JUMO power supply unit for JUMO digiLine hub 00661597
JUMO M12 terminating connector 00461591
JUMO M12 adapter cable 8-pole socket to 5-pole connector, A-coded 00638325
M12 cable socket, 8-pole 00444312
M12 cable socket, 8-pole, shielded 00486503
digiLine USB-RS485 interface 00638346
JUMO DSM software (Digital Sensor Management) 00655787

@ For connection to masters with screw or spring-cage terminals; prepare one end of the cable with a 5-pole M12 plug and the other end
with ferrules.

13
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5 Mounting

5.1

5.2

Mounting site and climatic conditions

The installation site should be, as far as possible, free from vibration. Electromagnetic fields, caused by
equipment such as motors and transformers, should be avoided. The ambient temperature at the mount-
ing site and the relative humidity must correspond to the technical data. Aggressive gases and vapors
have a negative effect on the operating life of the device.

Dimensions

The following dimensioned drawings give the dimensions of sensors with JUMO digiLine electronics.
The insertion length varies and depends on the type of sensor to which the digiLine electronics are con-
nected.

Dimensions of sensor with JUMO digiLine electronics with N-connection

Insertion length ~121 X
84.3 o
=
[ee]
q y } o
o)
)
o
a
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5 Mounting

5.3

Mounting

JUMO digiLine electronics are simply attached to the N or Variopin plug connector of a JUMO sensor
and screwed to the sensor using the union nut of the digiLine electronics. The sensor with attached dig-
iLine electronics is mounted on the fitting provided for this purpose. For correct mounting of the sensor,
refer to the installation instructions for your fitting. Tighten the union nuts on the M12 cable sockets of
the connecting table to a maximum torque of 0.5 Nm.

Installation examples in the flow fittings

N-connection Variopin

~178
~191

16
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6 Electrical connection

6.1

A

6.2

Installation notes

CAUTION!

Disconnecting the digiLine bus line and/or removing the terminating resistors and terminating
connectors during operation will disrupt the digiLine bus

Possible consequences include bus problems with loss of the sensor values on the bus involved and
damage to the associated serial interface on the master.

> Before changing the bus cable and disconnecting the bus termination, the master should be
switched off.

Connection diagram

General information

The line connections of JUMO sensors with digiLine electronics are, with few exceptions, made using
preassembled bus connecting cables. The union nuts on the cable connecting sockets are tightened to
a maximum torque of 0.5 Nm. The pin assignment shown here is intended primarily to provide an over-
view and serve as an aid when troubleshooting.

Situations where wiring activities are needed include:

. The connection to the serial interface of a JUMO AQUIS touch S/P or JUMO mTRON T with the
JUMO M12-digiLine master connecting cable
= chapter 4.2 "Accessories", page 13

. Connection of an 8-pole JUMO digiLine electronics as a 2-wire transmitter; in this case, the cus-

tomer must provide an 8-pole, A-coded M12 socket with a piece of cable. ® "Variant with 8-pole
M12 plug connector, A-coded", page 20

Variant with 5-pole M12 plug connector, A-coded

Pin Potential Symbol

1 +5 V (supply to digiLine electronics) Connector
2 not connected

3 GND

4 RS485 B (RxD/TxD-)

5 RS485 A (RxD/TxD+)

The connection to the serial interface of a master with screw or spring-cage terminals is made
with the aid of the JUMO digiLine device connection cable (see Accessories)

Socket

O




6 Electrical connection

Variant with 8-pole M12 plug connector, A-coded

Pin Potential Plug connector
symbol

+5 V (supplied only when connected to PC)? Connector
Not used

GND

RS485 B (RxD/TxD-)

RS485 A (RxD/TxD+)

Digital input for potential-free contact to GND
Analog output of 4 to 20 mA +P

Analog output of 4 to 20 mA b

For connection as a 2-wire transmitter with a standard signal (4 to 20 mA), a connecting cable
with 8-pole M12 cable socket must be provided by the customer.

O INO|DRWIN|—~

Socket

The supply of DC 5 V is allowed only when connected to a PC for configuring with the JUMO DSM software, and is provided from the
USB-RS485 interface.

In the 2-wire transmitter mode, the transmitter is supplied solely via the current loop (pins 7 and 8). Refer to the appropriate connection
examples. The voltage supply for the current loop must be galvanically isolated.

6.2.1 Galvanic isolation
Analog output standard signal
4t0 20 mA
Sensor 1 "" Digital interface
v

| —]

DC 50V

AC30V
Binary input

20



6 Electrical connection

6.2.2

Connection examples

JUMO digiLine mode

The installation example of a neutralization system is displayed. 3 sensors (pH, ORP, and temperature)
with JUMO digiLine electronics are connected to a JUMO AQUIS touch S. JUMO Y-splitters are used to
attach the connections on the sensors to the JUMO digiLine electronics. Appropriate fittings are available
from JUMO for mounting the sensors.

(1 ) ) (4)

DF T T Rgen el TR PR r—

(6)

@)

©)

] —
T - — |
=

) (6) ®)

b [ Poed

JUMO AQUIS touch S with RS485 bus terminator in the device

JUMO M12 connecting cable, 5-pole and A-coded;

the required total line length between master and sensors can be achieved by combining several
M12 connecting cables. When planning the line lengths, heed the information regarding cable plan-
ning in the Annex of the operating manual for the JUMO AQUIS touch S/P.

JUMO Y-splitter, 5-pole with 2x M12 cable sockets and 1x M12 connector, each of which is A-cod-
ed

JUMO M12 terminating connector, 5-pole for bus termination

JUMO compensation thermometer with 5-pole JUMO digiLine electronics
Order example: Compensation thermometer 201085/89-1005-21-120 with
JUMO digiLine-T: 202705/30/86-530

JUMO pH sensor with 5-pole JUMO digiLine electronics

Order example: pH sensor 201021/10/12-04-22-120/000 with

JUMO digiLine pH: 202705/10/86-530

JUMO redox sensor with 5-pole JUMO digiLine electronics

Order example: redox sensor 201026/10/22-04-22-120 with

JUMO digiLine-ORP: 202705/20/86-530

JUMO digiLine master connecting cable with exposed wire ends at one end for connection to de-

vices with screw or spring-cage terminals (see Accessories); connection is described in the oper-
ating manual of the JUMO AQUIS touch S/P.

21



6 Electrical connection

Modbus mode

The figure shows the connection of 2 sensors with JUMO digiLine electronics with 5-pole M12 plug con-
nection on a JUMO mTRON T as the Modbus master. Up to 31 digital sensors per RS485 interface can
be integrated. Optionally, a JUMO mTRON T central processing unit can be equipped with up to 2 RS485
interfaces (see order data for JUMO mTRON T).

4) ®)

Supply unit
DC53V

et W N e e W[ W o | et W 221

(6)

(1) Stabilized power supply unit with DC 5.3 V output for feeding the digital sensors

(2) JUMO mTRON T central processing unit with activated PLC function and RS422/485 Modbus RTU
(see order data for JUMO mTRON T)

(3) JUMO Y-splitter, 5-pole with 2x M12 cable sockets and 1% M12 connector, each of which is A-cod-
ed

(4) JUMO M12 connecting cable, 5-pole and A-coded

(5) JUMO M12 terminating connector, 5-pole for bus termination
(6) JUMO sensors with 5-pole JUMO digiLine electronics
(

7) JUMO digiLine master connecting cable with open wire ends at one end for connection to devices
with screw or spring-cage terminals (see Accessories); for connection to the Modbus system, refer
to the wiring diagram in the following.

22



6 Electrical connection

Wiring diagram for Modbus mode

Modbus master
device
RS485
A? QB QGND DC5V

+ (pin 1) +

o — —
GND (pin 3) e ~ L
A, RxD/TxD+ (pin 5) |

B, RxD/TxD-_(pin 4)

23



6 Electrical connection

8-pole version for operation with 2-wire transmitter (standard signal 4 to 20 mA)

The figure shows the connection of 1 sensor with JUMO digiLine electronics with 8-pole M12 plug con-
nector on a measuring or automation device as 2-wire transmitter with standard signal of 4 to 20 mA. In
addition a potential-free contact, in the receiving automation device, which controls activation of the hold
function or selection of the function of the analog output via the digital input on the JUMO digiLine elec-
tronics. In this way, it is possible to toggle the measured value, e. g. with a PLC. The 8-pole device ver-
sion is intended primarily for use as a 2-wire transmitter with standard signal of 4 to 20 mA.

(1)
@)

o o o | —o
] 5 | =8 | =8 | =38
—8 | =8 | =8 | =8
QR o 0 o ——0
5 | = | =95 | =5
0 s —8 | =8 | =8 | =8
3 3 s | =3
8 | —¢ | =% | =5
Supply unit

DC24V o o o ——o0
5 | =8 | =8 | =38
—8 | =8 | =8 | =8
3 3 s | =3
on, —0 | —9o | —0o | =2
—8 | =8 | =8 | =8
3 3 s | =3
] ] ] 3

o

)

Stabilized power supply unit with DC 24 V output to supply the automation system and the current
loop (standard signal of 4 to 20 mA) and the JUMO digiLine electronics

Measuring or automation device with analog input for the standard signal of 4 to 20 mA and control
contact for toggling the measured value in the JUMO digiLine electronics of the sensor; the current
loop for the standard signal must be supplied with an output voltage of DC 12 to 30 V by a stabi-
lized power supply unit.

JUMO sensor with 8-pole JUMO digiLine electronics

Customer-provided connecting cable with 8-pole M12 cable socket for connecting to the JUMO dig-
iLine electronics; for the connector assignment, refer to the wiring diagram in the following.

24



6 Electrical connection

Wiring diagram for 2-wire transmitter mode

PLC
binary output
(potential-free PLC
contact) analog input
Jumo |/_|
digiLine
electronics o @ - + DC 24V
+ (pin 7) u
- (pin 8) 2] ~
GND (pin 3)

Binary input (pin 6)

25
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7 Startup

General information

A

Startup of the JUMO sensor with digiLine electronics in the 3 possible versions is described below:
. Sensor with digiLine electronics on a JUMO AQUIS touch S/P

. Sensor with digiLine electronics on a Modbus master

. Sensor with digiLine electronics as 2-wire transmitter for a standard signal of 4 to 20 mA

Error during installation, mounting, or configuration of sensors with digiLine electronics can dis-
rupt proper execution of the downstream process or cause damage.

P Forthis reason, it is always necessary to provide safety devices that are independent of the device
and to allow settings to be made only by technical personnel.

Startup on a JUMO AQUIS touch S/P

The startup of JUMO sensors with digiLine electronics on a JUMO AQUIS touch S/P is largely automatic
thanks to plug & play support. Newly connected digiLine electronics, however, must be assigned a de-
vice function by the user. The startup procedure consists essentially of the following stations:

. Sensor Scan: The first step involves searching for newly connected sensors with digiLine elec-
tronics. This is initiated either by a device restart or manual starting of the sensor scan by the user.

. Sensor Link: Known sensors with digiLine electronics are then assigned to the desired input func-
tions of the JUMO AQUIS touch S/P by the user.

Status after a successful Sensor Link step: Notlnstalled
Status after a failed Sensor Link step: NoLink

. Sensor Install: The JUMO AQUIS touch S/P synchronizes configuration data with the digiLine
electronics and puts them into service.

Status after a successful Sensor Install step: LinkActive
. Sensor Transfer: The digiLine electronics have been set up successfully and put into service

The exact procedure for performing startup is described in detail in the operating manual and installation
instructions for the JUMO AQUIS touch S/P.

27



7 Startup

Startup with a JUMO mTRON T as the Modbus master

A JUMO mTRON T has no plug & play mechanisms. The settings of the digital interface to the digiLine
electronics must be made prior to connection with the JUMO DSM software in accordance with the in-
terface settings of the Modbus master.

. Device address: The user assigns to the digiLine electronics a device address that identifies it
uniquely in the Modbus system. Duplicate device addresses are not allowed in a Modbus system;
otherwise, malfunctions result.

. Baud rate: The baud rate must match that of the Modbus master.

. Data Format: The data format (data bits - stop bits - parity) must match the settings on the Modbus
master.

. Minimum Response Time: The minimum response time provides an intentional response delay
for the digiLine electronics in order to solve timing problems in the bus communication with slow
Modbus masters. This setting can be changed if necessary.

The JUMO digiLine electronics are then configured on the PC via the JUMO DSM software. It is also
possible, with write access to configuration parameters in the Modbus address table, to change the con-
figuration parameters of the digiLine electronics. A detailed description of how to use the Modbus proto-
col can be found in the interface description.

= JUMO DSM software operating manual

= Modbus interface description B 202705.2.0

When correctly wired and configured, the JUMO digiLine electronics start operating immediately after
the measuring or automation device to which it was connected is put into service.
Startup as a 2-wire transmitter

When correctly wired and configured, the JUMO digiLine electronics start operating immediately after
the measuring or automation device is put into service and deliver the measured value as an analog
standard signal (4 to 20 mA). Configuration takes place on the PC with the JUMO DSM software.

= JUMO DSM software operating manual

71 Functional test

Functional check on the PC

The JUMO DSM software enables a sensor with JUMO digiLine electronics to be checked for proper op-
eration. The software provides the ability to display current measured values on a PC.

= JUMO DSM software operating manual

Functional check on a JUMO AQUIS touch S/P

On a JUMO AQUIS touch S/P, a JUMO sensor with digiLine electronics is displayed as "linked" as soon
as it has been recognized correctly and set up. Further information can be found in the operating manual
and installation instructions of the JUMO AQUIS touch S/P.
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8 Troubleshooting in the event of faults

Faults during operation in the JUMO digiLine or Modbus mode

In the event of bus faults in JUMO digiLine or Modbus systems, check the following items:

All plug-in and terminal connections in the bus must be made correctly and be tight. As long as bus
communication in general is not disrupted (e.g. as the result of disconnected or short-circuited bus
cables or missing terminating resistors), JUMO digiLine electronics which have been disconnected
from the bus can be identified within the "Reference table" for the device software of the the JUMO
AQUIS touch S/P. Further information in this regard can be found in the operating manual of the
respective device.

The ends of bus cables with line topology must have terminating resistors or terminating connec-
tors (part no. 00461591). Stub lines do not require termination.

The bus must be supplied correctly with DC 5 V (cf. chapter 6.2 "Connection diagram", page 19).

Faults during operation in the 2-wire transmitter mode

If faults occur during operation of 8-pole JUMO digiLine electronics a 2-wire transmitter, check the fol-
lowing items:

.

.

All plug-in and terminal connections must be made correctly and be tight.

The maximum load resistance for the current loop must not be exceeded.

= chapter 12.3 "Analog output of 4 to 20 mA (only with M12 plug connector, 8-pole)", page 42
The digiLine electronics must be supplied correctly with DC12TO30V (cf.
chapter 6.2 "Connection diagram", page 19).
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9 Sensor information

9.1 General Information

The JUMO digiLine electronics saves sensor information. The information saved includes sensor type,
manufacturer, measuring point and operating conditions. These data can be viewed on the JUMO
AQUIS touch S/P or using the JUMO DSM software.

9.2 Sensor details
The sensor details provide an overview of sensor characteristics and settings. No data can be edited
here.

Data point Explanation

Manufacturer Article information on the sensor mounted on the digiLine electronics is en-

Customer order number

VK job number

Part number

Customer type

Order code

Customer item number

Customer number

Serial number

Hardware address

Date of manufacture

tered in these fields by the manufacturer during production. The data are dis-
played in the JUMO DSM software. In the Modbus mode, these data can also
be retrieved for viewing only. The user can refer to these data when reorder-

ing.

Sensor type

Sensor subtype

These fields hold data on the sensor type currently in use. The type of sensor
being used is selected in the configuration. The data are used for startup in

Active pH component

Diaphragm

Connection

Insertion length

Measuring range start

Measuring range end

Pressure

Minimum temperature

Maximum temperature

Approval

the digiLine mode. They are used by the JUMO AQUIS touch S/P for identi-
fying and "linking" JUMO sensors with digiLine electronics. In the Modbus
mode, these data can also be retrieved for viewing only. Here, they serve only
to provide information.

TAG number

The "TAG number" identifies the measuring point with a unique ID assigned
by the user. With the aid of the "TAG number", digiLine electronics can be as-
signed to a designated digital sensor input of a specific digiLine master. When
"TAG check" is activated in the digiLine master, matching of the sensor's "TAG
number" and the digital sensor input is checked by the JUMO AQUIS touch
S/P. If there is no match, the digiLine electronics are not linked to the master.
The "TAG number" of the digiLine electronics can be edited only with the
JUMO DSM software.

Description

Text field for a description of the measuring point. The description can be ed-
ited only with the JUMO DSM software.

Sensor origin

The "Sensor origin" is assigned to the transmitter by the digiLine master to
which the digiLine electronics were last connected and provides information
about the device on which the digiLine electronics were last connected.
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9 Sensor information

9.3 Process values

The operating data includes signals such as alarms, measured values and sensor monitoring data. The
status of sensor operation can be viewed with the JUMO DSM software or on the JUMO AQUIS touch

S/P.

Data point Explanation

Temperature Current measured value from the integrated temperature sensor

Resistance value

Temperature alarm signal In the event of a fault during the temperature measurement (e. g. as the result
of a measuring range violation or compensation error), this alarm is triggered
and generates a corresponding signal on the JUMO AQUIS touch S/P. It can
also be queried by a Modbus master (JUMO mTRON T).
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9.4 Operating data

Data point

Explanation

Operating hours counter

The operating hours counter records the total operating time of the digiLine
electronics to the second. It cannot be configured or reset.

Sensor replacement counter

The sensor replacement counter records how often the electrode of the sen-
sor was replaced. It provides a history on the PC of archived sensor informa-
tion and calibration logbook entries for every sensor with which the digiLine
electronics were operated. The sensor replacement counter is incremented
by the JUMO DSM software.

= JUMO DSM software operating manual

Initial startup date

Date of the initial startup on a JUMO AQUIS touch S/P

Operating hours counter reading at
initial startup

Operating hours counter reading at startup on a digiLine master

Drag indicator for temperature

Lowest temperature value

Highest temperature value

Time of lowest temperature value

Time of highest temperature value

Operating hours counter reading at
lowest temperature

Operating hours counter reading
at highest temperature value

Data on the highest or lowest temperature values that occurred in the course
of operation to date

The measured temperature value is obtained from the signal source set in the
configuration data as the "Temperature compensation signal".

After a sensor on the digiLine electronics with the sensor replacement func-
tion has been replaced, the drag indicator data are reset with the JUMO DSM
software.

= JUMO DSM software operating manual
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10 Configuration

10.1

General Information

The configuration of sensors with digiLine electronics can either be performed on a JUMO AQUIS touch
S/P or on a PC using the JUMO DSM software. Further information can be found in the operating manual
and installation instructions of the JUMO AQUIS touch S/P and/or the JUMO DSM software.

The tables in this chapter explain all of the configuration parameters of the JUMO digiLine electronics.

10.2

A

CAUTION!

Important information

Incorrect configurations can cause sensor malfunctions.

The consequence may be erroneous measured values.

P Priorto startup, check all information in the configuration.

10.3 Input
10.3.1 Temperature input
Configuration item Selection/setting op- |[Explanation
tion
Filter time constant 0.0t025.0s Optimization of measured value updating
The larger the value of the filter time constant, the slower is the
change in measured value at the output.
Offset -10to +10 °C Correction value added to measured value
Digital input function Inactive only for 8-pole variant:
Hold Activates the hold function of the digital input
The hold function freezes the measured value (e. g. during main-
tenance work). The hold function is On-active (the measured val-
ue is held when contact between digital input and GND is
closed).
10.4 Analog output

Configuration item

Selection/setting op-
tion

Explanation

Signal 4 to 20 mA Type of analog output signal
20to 4 mA
digital input function Inactive Selects the function of the digital input for the analog output
Hold . .
Inactive: No function
Hold: The hold function freezes the measured value (e. g.
during maintenance work). The hold function is On-active (the
measured value is held when contact between digital input and
GND is closed).
Response at hold low (4 mA) Selects the analog value response at hold
high (20 mA)
Frozen

Replacement value
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10 Configuration

Configuration item

Selection/setting op-
tion

Explanation

Response in case of a
fault

low (4 mA)

high (20 mA)
Namur low (3.6 mA)
Namur high (22 mA)
Frozen
Replacement value

Selects the analog value response in case of a fault (e. g. over-
range)

Substitute value for tem-
perature

3.6 to 22 mA

Specifies an analog value that the output assumes at hold or in
case of a fault

Scale start for tempera-
ture

-20 to +150 °C

Temperature value that corresponds to the lower limit of the stan-
dard signal range generated (4 mA)

Scale end for tempera-
ture

-20 to +150 °C

Temperature value that corresponds to the upper limit of the

standard signal range generated (20 mA)

10.5 Sensor

Configuration item

Selection/setting op-
tion

Explanation

Sensor part no.

Selection list

The sensor to which the digiLine electronics are connected must
be selected here. In addition, some of the technical data for the

selected sensor are displayed.

10.6

Measuring point info

Configuration item

Selection/setting op-
tion

Explanation

Tag number up to 19 text characters |[Name of the measuring point at which the sensor is used
(UTF8)

Description up to 63 text characters |Space for information, comments and notes about the measur-
(UTF8) ing point

10.7 Digital interface

NOTE!

The settings for the digital interface are obtained automatically in the digiLine mode and may then no
longer be changed.

Make sure that the interface settings are not changed inadvertently with the JUMO DSM software.
For operation on the JUMO mTRON T, the settings must be made in advance with the JUMO DSM soft-

ware.

Configuration item

Selection/setting op-
tion

Explanation

Baud rate

9600
19200
38400

Transmission speed (symbol rate) of the RS485 interface
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Configuration item

Selection/setting op-
tion

Explanation

Data format

8 - 1 - no parity

8 - 2 - no parity

8 - 1 - odd parity
8 - 1 - even parity

Transmission format of the RS485 interface

Floating-point format Standard Selectable transmission format for float values (floating-point
IEEE754_LITTLE numbers)
IEEE754_BIG
Hardware address - non-configurable, permanently assigned address of the digiLine
electronics for unique identification (required for plug & play)
Device address 1to 247 Bus user identification for the digiLine electronics
Min. response time 0 to 500 ms Minimum time from receipt of a query to sending of the response

This parameter is used to adjust the response speed of the dig-
iLine electronics to slower bus users.
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11 Operation, maintenance and care

11 Sensor replacement

Replacement of the sensor with retention of the JUMO digiLine electronics

The sensor can be disconnected from the digiLine electronics by unscrewing it. If the sensor needs to
be replaced, the JUMO digiLine electronics can be screwed to a new sensor and re-inserted. The "Sen-
sor replacement function" must be used in this case to reset the corresponding data in the digiLine elec-
tronics and increment the "sensor counter".

= JUMO DSM software operating manual

Replacing, disconnecting, and re-connecting JUMO sensors with digiLine electronics

The replacement, disconnection, and re-connection of digiLine electronics to a bus system for mainte-
nance purposes can be carried out with the bus master switched off or also during operation. During re-
placement of digiLine electronics, it has to be put into operation on the digiLine master.

= chapter 7 "Startup", page 27

If a sensor is disconnected from the bus and then reconnected, it resumes service automatically once
the master is switched on again. If "sensor information" or "interface configuration" were changed in the
sensor prior to reconnection with the JUMO DSM software on the PC, ensure the following:

. In the Modbus mode, ensure that the interface configuration is correct. Otherwise, the sensor will
not resume service.
. In the digiLine mode, a change of the "sensor information" requires "linking" the sensor in the

JUMO AQUIS touch S/P (cf. chapter 7 "Startup”, page 27).

1.1.1 Sensor replacement while the digiLine mode is active

Disconnection and reconnection of JUMO sensors with digiLine electronics while the digiLine mode is active

If JUMO sensors with digiLine electronics are disconnected from the digiLine bus for cleaning or calibra-
tion while the system is operating and then reconnected with no changes to the configuration and sensor
information, the JUMO AQUIS touch S/P detects the sensors again and links them automatically. The
sensors then resume service automatically.

Replacement of JUMO sensors with digiLine electronics while the digiLine mode is active

If an individual sensor with digiLine electronics is replaced with a new sensor of the same kind, it is
linked automatically and assigned in the JUMO AQUIS touch S/P to the previous function of the removed
sensor. When several sensors are being replaced, it is necessary to ensure that multiple sensors are not
disconnected from the bus at the same time. If several sensors with digiLine electronics are disconnect-
ed from a digiLine bus, the individual replacement sensors might not be linked automatically and a com-
plete startup of each new sensor is required again. It is therefore advisable to replace sensors with
digiLine electronics in succession.

When replacing sensors, proceed as follows :
1. Disconnect from the bus one individual sensor that is being replaced.

NOTE!

Ensure that except for the sensor being replaced no additional sensor is disconnected from the bus until
the replacement sensor has been connected and put back into service. This could lead to problems with
the automatic linking of the new sensors in the JUMO AQUIS touch S/P.

2. Connect the replacement sensor.

3.  If the old and replacement sensors are identical in terms of type, the JUMO AQUIS touch S/P can
automatically assign the previous function of the old sensor to the replacement sensor and link it
automatically.
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11 Operation, maintenance and care

4. Check on the JUMO AQUIS touch S/P whether the new sensor has been linked and resumed ser-
vice. The procedure is described in the operating manual and installation instructions of the JUMO
AQUIS touch S/P.

When several sensors need to be replaced, follow this procedure for each individual sensor separately.
NOTE!

The terms "Linking" and "Sensor scan" mentioned here are steps in the startup of JUMO digiLine elec-
tronics. For a more detailed explanation, see chapter 7 "Startup”, page 27

1.1.2 Sensor replacement while the Modbus mode is active

Disconnection and reconnection of JUMO sensors with digiLine electronics while the Modbus mode is active

If JUMO sensors with digiLine electronics are disconnected from the Modbus system for cleaning or cal-
ibration while the system is operating and then reconnected, always ensure that the interface configura-
tion was not changed. In contrast to digiLine, Modbus does not support plug & play and cannot configure
the interface automatically. It is also necessary to ensure that the user is in possession of all parameters
that can be written over the Modbus. The automatic linking and installation available with digiLine do not
exist here. A detailed description of the Modbus functionality of JUMO digiLine-electronics can be found
in the description of its Modbus (B 202705.2.0).
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12 Technical data

12.1 Digital interface

Protocol digiLine? or Modbus RTUP
Device address 1to 247
Data formats® 8 - 1 - no parity

8 - 2 - no parity

8 -1 - odd parity
8 - 1 - even parity

Baud rates 9600 baud
19200 baud
38400 baud

Minimum response time 0 to 500 ms

2 The digiLine protocol assigns the interface parameters automatically during startup (plug & play).

® The Modbus RTU protocol is used to operate the digiLine electronics on a JUMO mTRON T CPU. For operation on a JUMO mTRON
T, the interface parameters must be set prior to initial commissioning with the JUMO DSM software.

¢ Specification in useful bit - stop bit - parity format.

12.2 pH/ORPIT inputs

Input

Measuring range

Connection type |Measuring accuracy

Ambient tempera-
ture influence

Primary measurement in-
put?

pH -2to 16 pH +0.5 % of MRP 0.3% /10K
Redox -1500 to +1500 mV +0.5 % of MRP 03%/10K
Temperature measurement |-20 to 150 °C Pt1000 in +0.2 % of MRP <100 ppm/K
input® 2-wire electrical
circuit

@ Measurand depends on basic type extension (see order details)

b MR: measuring range span

¢ Temperature input (for temperature compensation) may be used only with JUMO digiLine-pH with VP plug connector and JUMO dig-

iLine-T
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12 Technical data

12.3 Analog output of 4 to 20 mA (only with M12 plug connector, 8-pole)

Signal range 4 to 20 mA

Voltage supply DC12t0 30V

Maximum load resistance Rp = (Up - 2.5 V) + 0.022 A?
Accuracy 0.25 %

Ambient temperature influence 100 ppm/K

2 Rb: Load resistance, Ub: Supply voltage

124 Digital input (only with M12 plug connector, 8-pole)

Signal type Switching thresholds
On Off
Potential-free contact <100 Q > 100 kQ

12.5 Electrical data

Voltage supply? SELV or PELV
digiLine mode DC4.2t0o55V
2-wire transmitter mode (analog output of 4 to 20 mA) DC12to 30V
Power/current consumption
digiLine mode 75 mW /15 mA (at 5 V)
2-wire transmitter mode (analog output of 4 to 20 mA) 270 mW /22 mA (at 12 V)

530 mW / 22 mA (at 24 V)
660 mW / 22 mA (at 30 V)

Electromagnetic compatibility (EMC) DIN EN 61326-1
Interference emission Class B
Interference immunity Industrial requirements
Protection rating Protection rating Ill
2 The voltage supply for the digiLine bus must be rated as SELV or PELV.
12.6 Case
Ambient temperature

5-pole device version (digiLine mode) -10 to+120 °C

8-pole device version (2-wire transmitter mode) -10 to +85 °C
Storage temperature -10to +85 °C
Resistance to climatic conditions Relative humidity < 92% annual aver-

age, no condensation

Protection type IP66 and IP67
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