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Display and control elements
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18-segment LCD display (e.g. actual value), 4-digit, white;

for types 702110 (132) and 702111 (116) also for displaying menu items, parameters and text)
18-segment LCD display (e.g. setpoint value), 4-digit (702110 (132): 5-digit, 702111 (116): 8-digit), green;
for types 702110 (132) and 702111 (116) also for displaying menu items, parameters, values and text);
display "OK" when exiting editing mode (with change)

Activity display for ramp function/program, timer, manual mode

For types 702112 (108H), 702113 (108Q) and 702114 (104): pixel matrix LCD display for displaying menu items, parameters and values as
well as customer-specific text

Switching of the digital outputs (yellow = active)

Up (in the menu: increase value, select previous menu item or parameter; in basic status: increase setpoint value)
Down (in menu: reduce value, select next menu item or parameter; in basic status: reduce setpoint value)

Back (in menu: back to previous menu level, exit editing mode without change; in basic status: configurable function)
Menu/OK (call up main menu, switch to submenu/level, switch to editing mode, exit editing mode with change)
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Connection elements

Type 702110 (format 132)

Type 702110 (48 mm x 24 mm)

O NG 71 2 3 4 ‘
== |29 |20 |2Q )
BE| R |FE ‘
ES e EEEy oS )
666000 |Bo6 ‘
5 6 7 8 910 1 12
Termi- Connection Termi- Connection Termi- Connection
nals nals nals
1,2 Output 1 (relay) 8,10 Input 2 (for potential-free contact) L1(L+), Voltage supply
N(L-)
3,4 (2) = option 2: output 2 (relay, 9,10 Input 1 (for potential-free contact) Setup PC (setup program)
logic or analog output) or output 3 (logic output) (USB)
5-8 Analog input 11,12 (1) = option 1: RS485 interface
Type 702111 (format 116)
Type 702111 (48 mm x 48 mm)
i 12 B__14 N
s S s S
1)——|8 0 80 ——(
& & & &
LI NI 1 2 3 4
66 |66 ©606
B & B E &
e ez Setup
B0BCBYg )
L 5 6 7 8 910 |
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Termi- Connection Termi- Connection Termi- Connection
nals nals nals
1,2 Output 1 (relay) 8,10 Input 2 (for potential-free contact) 13,14 (2) = option 2: output 5 (relay,
logic or analog output)
3,4 Output 2 (relay) 9,10 Input 1 (for potential-free contact) L1(L+), Voltage supply
or output 3 (logic output) N(L-)
5-8 Analog input 11,12 (1) = option 1: output 4 (relay, Setup PC (setup program)
logic output) or RS485 interface (USB)
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Types 702112 (format 108H), 702113 (format 108Q), 702114 (format 104)

Type 702113 (96 mm x 48 mm)
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Termi- Connection Termi- Connection Termi- Connection
nals nals nals
1,2 Output 1 (relay) 9,10 Input 1 (for potential-free contact) 17,18 (4) = option 4: output 7 (relay,
or output 3 (logic output) logic output or PhotoMOS® re-
lay)
3,4 Output 2 (relay) 11,12 (1) = option 1: output 4 (logic out- L1(L+), Voltage supply
put) or RS485 interface N(L-)
5-8 Analog input 13, 14 (2) = option 2: output 5 (relay, Setup PC (setup program)
logic or analog output) (USB)
8,10 Input 2 (for potential-free contact) 15, 16 (3) = option 3: output 6 (relay,
logic output or PhotoMOS® re-
lay)

If the device is equipped with the Ethernet interface (option 2: RJ45 socket), terminals 11 to 14 are not available.
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Connection diagram

The connection diagram in the data sheet provides preliminary information about the connection options. For the electrical connection, only use
the installation instructions or the operating manual. The knowledge and the correct technical compliance with the safety information and warnings
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contained in these documents are mandatory for mounting, electrical connection, and startup as well as for safety during operation.

Analog input

The analog input version is identical for all types.

Measuring probe/ Symbol and terminal Measuring probe/ Symbol and terminal
standard signal designation standard signal designation
Thermocouple + 6 Current DC 0(4) ... 20 mA +—O0 6
- 7 - 7
RTD temperature probe 5 Resistance/potentiometer 5
two-wire circuit two-wire circuit
9 <+
7 7
RTD temperature probe 5 Resistance/potentiometer 5
three-wire circuit three-wire circuit «
L Ejj_o
——0 6 6
o 7 L0 7
Voltage DC 0(2) ... 10 V +——0O 8 Resistance transmitter A 5
(useable as alternative to digital input 2) Ux s
- ————— ) [ 4——
7 A = Start 6
E=End E 7
S = Slider
Digital inputs
The digital input version is identical for all types.
Input Version Symbol and terminal Input Version Symbol and terminal
designation designation
1 Digital input for potential-free /—O 9 2 Digital input for potential-free /—O 8
contact contact
(useable as alternative to digi- 10 (only usable if the analog input 10
tal output 3) is not configured as DC 0(2) ...
10V)

Analog output

Version for type 702110 (format 132)

Version for types 702111 to 702114

output 2): Uy Ix

DCO0/2...10Vor
DC 0/4 ... 20 mA (configu-
rable)

output 5):

DC0/2...10Vor
DC 0/4 ... 20 mA (configu-
rable)

Output Symbol and terminal Output Symbol and terminal
designation designation
2 Option 2 (alternative to digital +——0 3 5 Option 2 (alternative to digital +———0 13

— 0 14
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Digital outputs
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Output | Version Symbol and terminal Output | Version Symbol and terminal
designation designation
1 Relay (N/O contact) —/—O 1 5 Option 2 for types /—O 13
702111 (116),
o 2 702112 (108H), 14
2 Relay (N/O contact), — ——O 3 702113 (108Q) and +—0 13
(for type 702110 as option 2 702114 (104)
yp P ’ (alternative to analog output): J_I_I_L
see below) o 4 - o 14
Relay (N/O contact)
or
logic output 0/14 V
Option 2 for type 3 6 Option 3 for types 15
702110 (132) — 702112 (108H), 7
(alternative to analog output): 4 702113 (108Q) and 16
Relay (N/O contact) +— O 702114 (104): +—0 15
or Relay (N/O contact)
logic output 0/14 V _ J_I_I_L o 4 or _ J_I_I_L o 16
- logic output 0/14 V
3 Logic output 0/14 V +——0 9 or —o0 15
(usable as alternative to digital J_I_I_L PhotoMOS® relay I
input 1) -——0 10 —
|
——-o0 16
4 Option 1 for types —O0 N 7 Option 4 for types —FO0 17
702111 (116), 702112 (108H),
702112 (108H), 12 702113 (108Q), and 18
702113 (108Q), and 702114 (104):
702114 (104) * © M Relay (/O contact onfvwith | o 17
ela contact; only wi
(alternative to RS485 inter- J_I_I_L lon v ( lif 4 J_I_I_L
) _ 12 ger contact life) _ 18
face): I or ————©
Relay (N/O contact), only for logic output 0/14 V | o 17
type 702111 (116) or
or PhotoMOS® relay —
logic output 0/14 V -
[
—-o0 18
RS485 interface
Version Symbol and terminal Version Symbol and terminal
for type 702110 (format 132) designation for types 702111 to 702114 designation
Option 1: RxD/TxD+ —0 11 Option 1 (alternative to digital output 4): RxD/TxD+ —0 11

RS485 interface

RxD/TxD- —O 12

RS485 interface

RxD/TxD- —O 12

Voltage supply

Version Symbol and terminal Version Symbol and terminal
(see nameplate) designation (see nameplate) designation

AC 110 to 240 V L{—0 L1/L+ AC/DC 20 to 30 V L+ —O L1/L+

N —— 0 NIL-

L- —o NIL-
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Order details

(1)

Basic type

702110

Type 702110 (format 132: 48 x 24 mm)

1 analog input, 2 digital inputs (digital input 1, alternative to logic output), 1 relay (N/O contact), 1 logic output
0/14 V (alternative to digital input 1)

incl. timer, ramp function, and program function

702111

Type 702111 (format 116: 48 x 48 mm)

1 analog input, 2 digital inputs (digital input 1, alternative to logic output), 2 relays (N/O contact), 1 logic out-
put 0/14 V (alternative to digital input 1)

incl. timer, ramp function, and program function

702112

Type 702112 (format 108H: 48 x 96 mm)

1 analog input, 2 digital inputs (digital input 1, alternative to logic output), 2 relays (N/O contact), 1 logic out-
put 0/14 V (alternative to digital input 1)

incl. timer, ramp function, and program function

702113

Type 702113 (format 108Q: 96 x 48 mm)

1 analog input, 2 digital inputs (digital input 1, alternative to logic output), 2 relays (N/O contact), 1 logic out-
put 0/14 V (alternative to digital input 1)

incl. timer, ramp function, and program function

702114

Type 702114 (format 104: 96 x 96 mm)

1 analog input, 2 digital inputs (digital input 1, alternative to logic output), 2 relays (N/O contact), 1 logic out-
put 0/14 V (alternative to digital input 1)

incl. timer, ramp function, and program function

(2

Version

Standard with default settings®

©

Customer-specific configuration (specifications in plain text)

@)

Option 1P

Not used

1 relay (N/O contact) (only for type 702111)

1 logic output 0/14 V (only for types 702111, 702112, 702113, 702114)

AN~ O

1 RS485 interface (Modbus-RTU)

4

Option 2b

Not used

1 relay (N/O contact)

1 logic output 0/14 V

1 analog output

N WIN|=~|O

1 Ethernet interface (Modbus-TCP, Modbus-RTU/ASCII via TCP/IP;
only for types 702112, 702113, 702114); option 1 does not apply

(5

Option 3 (only for types 702112, 702113, 702114)

Not used

1 relay (N/O contact)

1 logic output 0/14 V

AN =|O

1 PhotoMOS® relay®

(6)

Option 4P (only for types 702112, 702113, 702114)

Not used

1 relay (N/O contact)

1 logic output 0/14 V

1 PhotoMOS® relay®

DN~ | O

1 relay (N/O contact) with longer contact life

V5.00/EN/00688511/2019-11-20

70211000T10Z001K000



JUMO GmbH & Co. KG JUMO Instrument Co. Ltd. JUMO Process Control, Inc.

Delivery address: Mackenrodtstrale 14 JUMO House 6733 Myers Road
36039 Fulda, Germany Temple Bank, Riverway East Syracuse, NY 13057, USA
Postal address: 36035 Fulda, Germany Harlow, Essex, CM20 2DY, UK Phone: +1 315 437 5866
Phone: +49 661 6003-0 Phone: +44 1279 63 55 33 Fax: +1 315 437 5860
Fax: +49 661 6003-607 Fax: +44 1279 62 50 29 Email: info.us@jumo.net
Email: mail@jumo.net Email:  sales@jumo.co.uk Internet: www.jumousa.com
Internet: www.jumo.net Internet: www.jumo.co.uk
Data Sheet 702110 Page 20/20
(7) Voltage supply
23 AC 110 to 240 V +10/-15 %, 48 to 63 Hz
25 AC/DC 20 to 30 V, 48 to 63 Hz
(8) Extra codes
000 Without extra code
062 With DNV GL approval®
049 With BV approvald
214 Math and logic module
221 Structured text
@ The language of the device texts can be adjusted (German, English, French, Spanish).
b

The options cannot be retrofitted! Please consider options when ordering.
PhotoMOS is a registered trademark of Panasonic Corporation.

Can only be ordered for type 702111 with power supply AC/DC 20 to 30V (approval only applies for operation with
DC 20 to 30 V) and type 702114 with power supply AC 110 to 240 V; not in combination with Ethernet interface. The approval
only applies to panel mounting.

c
d

() () B) 4 () (8 @) (8)

Order code ‘ ‘ / | - | ‘ ‘ | - ‘ / | | , .2
Order example 702114 |/ 8 - 4 3 5 6 - 23 / 214
@ List extra codes in sequence, separated by commas.
Scope of delivery
1 device in the ordered version
1 quick start guide
1 mounting frame (only for types 702110 and 702111)
2 mounting elements (only for types 702112, 702113, and 702114)
Accessories
Description Part no.
Setup program 00678822
USB cable, A connector to Micro-B connector, length 3 m 00616250
Activation for math and logic module (setup program required) 00689708
Activation for structured text (setup program required) 00689709
Mounting for DIN rail, for type 702110 00688236
Mounting for DIN rail, for type 702111 00688237
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JUMO TDA-300 and JUMO TDA-3000
Handheld Thermometer

with data logger

Brief description

TDA-300 and TDA-3000 are handheld digital temperature indicators. They are used
together with precision thermocouples or RTDs to measure temperatures on surfaces, in

liquids, in melts, and in soft materials.

Interchangeable temperature probes allow rapid adaptation to different applications.

Both instruments feature a data logging function. On Type TDA-3000, the recorded
measurement data can be read out via an USB interface. No special PC program is
necessary for visualization, since the measurement data are available as ASCII files in

CSV format (evaluation via spreadsheet programs).

The plastic housing is proof against shock and breakage and resistant to corrosive
substances. Thermometers, temperature probes and accessories are all available for

delivery from stock.
Displays

Light is on during active

data recording
Number of recorded
measurement data —\

Measurement /
measurement point/

user number

Shows the range _L_
within which the
measurement lies
(over/underrange)

1220 1AV R —

Comparison of models

Probe break or

/_ short-circuit

[ N 7 A
N"SSSSISESSME _ Battery charge status
I
, * c b m;a[)sgrzire

=
=
-

Message window
(date, time, ...)

TDA-300 (Type 702540/...)
TDA-3000 (Type 702541/...)

TDA-300

TDA-3000

Key features

Data logger

99 measurements

9999 measurements B Measurement input for Pt100,

TAG numbers

NiCr-Ni K, Fe-Con J
and Cu-Con T

(meas. point designation)

5 (11 characters each)

99 (11 characters each)

User

99 (11 characters each)

Interfaces

USB, type Mini-B

Enclosure protection

IP67

IP54

V1.00/EN/00447944

B DKD calibration certificate

B Data logger for 9999 measurements

B Simple readout via USB and
evaluation of data from a PC
(TDA-3000 only)

B Limit monitoring

B Peak/bottom value acquisition

B Battery AA, Mignon LR6,
with a long service life

70254000T10Z2001K000
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Technical data

Data Sheet 702540

Page 2/6

Input
Measurement input RTD Thermocouple Thermocouple Thermocouple
Pt100 NiCr-Ni K Fe-Con J Cu-ConT
to EN 60751 to EN 60584 to EN 60584 to EN 60584
Range limits
- resolution 1°C -200 to +850°C -200 to +1372°C -200 to +1200°C -50 to +400°C
- resolution 0.1°C -199.9 to +850.0°C | -199.9 to +999.9°C | -199.9 to +999.9°C -50.0 to +400.0°C

Measurement offset

-99.9 to +99.9°C

Sampling rate

0.5 seconds

Input filter 1st order digital filter; filter constant adjustable from 0 — 100 seconds
Unit °Cor°F
Accuracy

Measurement accuracy of display
at 23°C ambient temperature

+(0.1% + 1 digit) or £0.3°C; the larger value applies

Accuracy of cold junction
(thermocouple only)

+0.5°C for 5t0 40°C| +0.5°C for 5to 40°C| +0.5°C for 5to 40°C
- +1°C for -20 to +5°C| +1°C for -20 to +5°C| +1°C for -20 to +5°C
and for 40 to 50°C and for 40 to 50°C and for 40 to 50°C

Accuracy class of
temperature probes

Class A Class 2 Class 2 Class 2

Measuring circuit monitoring

Probe short-circuit,
probe/cable break,
wrong connection

Symbol in display

=3

Electrical data

Supply

1 alkaline battery, type LR6 AA

Battery service life

400 hrs continuous operation at 23°C ambient temperature

Power consumption

10mW (average value)

Environmental influences

Device type

TDA-300 | TDA-3000

Operating temperature range

-20 to +50°C

Temperature error

+ 0.01% of measuring span for 5 to 40°C ambient temperature
+ 0.02 % of measuring span for -20 to +5°C and 40 to 50°C ambient temperature

Climatic conditions

rel. humidity < 95% annual average, no condensation

Electromagnetic compatibility (EMC) EN 61326-1
- interference emission Class B?
- immunity to interference to general requirements
IP enclosure protection IP67 IP54

@ The product is suitable for industrial use as well as for housholds and small businesses.

Housing
Dimensions (W x H x D) 57 x 152 x 46 mm
Weight approx. 1509 including battery

Display screen

Screen type

FSTN LCD

Display of measured temperature

through 4 digits

Display of memory number

through 4 digits

Display of total number of
measured temperatures

through 4 digits

Messages (date, time, ...)

11 characters (68 x 8 pixels)

Data logging info

through symbol; light is on during data recording,
flashes when ready for automatic data recording

V1.00/EN/00447944
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Probe break/short-circuit

through symbol;
light is on when the sensor is not connected or
in the event of a break or short-circuit.

Battery charge status

3-stage display

Temperature unit

°C or °F (12 x 8 pixels)

Data logging function

Device type

TDA-300 ‘ TDA-3000

Recording type

manual or automatic

Recording interval

any (manually), 1 — 3600 seconds (automatically)

Contents of data record

temperature, TAG No. (meas. point designation), user,
limits, and date/time

Recording capacity 99 measurements 9999 measurements
Data storage in SRAM in EEPROM
(volatile memory) (non-volatile memory)
Loss of data when battery is discharged Data are retained for about 10 years,
or has to be replaced memory can be rewritten about 100,000
times.

Limit monitoring

Limit monitoring

upper and lower limit can be set for each measurement point

Temperature within the limits

Temperature above or below
the limit

o
x I+

Measurement points

Device type

TDA-300 TDA-3000

Number of measurement points

5 99

TAG number
(meas. point designation)

consisting of up to 11 characters (digits, letters, and symbols)

User
Device type TDA-300 TDA-3000
Number of users 1 99

User names

- consisting of up to 11 characters
(digits, letters, and symbols)

USB interface (Universal Serial B

us) - only for TDA-3000

Speed

USB 2.0 (theoretically 12 Mbps max.)

Connection

Mini-B connector

Connecting cable

included in delivery

Supply

via PC

PC operating system

for Windows® 2000, XP, Vista, 7, 8.1, 10 (32-bit and 64-bit)

Additional functions

Functions

Peak/bottom value storage,
real-time clock (date and time),
function locking and
self-diagnostics

V1.00/EN/00447944
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Temperature probes and adapters

RTD Pt100 with handle and attached connecting cable
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Type

Construction

Description

Immersion probe

702546/01-100

100

@332

/1A

The immersion probe with handle is
particularly suitable for measuring
temperatures in liquids.

The temperature sensor is located in the
probe tip, embedded in a heat transfer
compound. The handle, which is provided
with an anti-kink spring, is made from
temperature-resistant plastic.

Max. measurement temperature: 250°C

Max. temperature of handle: 100°C

Max. temperature of cable: 180°C

Insertion probe

702546/02-100

100

4

ﬂ:

Thanks to its measurement tip, this probe is
particularly suitable for measuring the core
temperature in food and other soft materials.
The silicone handle is covered by a protective
sleeve and is resistant to corrosive media
such as oil and fatty acids.

Max. measurement temperature: 250°C

Max. temperature of handle: 180°C

Max. temperature of cable: 180°C

Thermocouples NiCr-Ni

K with handle and attached compensating cable

Type

Construction

Description

702545/03-015

Flexible immersion probe | 200 (100) The immersion probe tip is suitable for
(mineral-insulated — measuring temperatures in liquids.
thermocouple) S Max. measurement temperature: 1150°C
il Max. temperature of handle: 100°C
702545/01-... Max. temperature of cable: 180°C
Insertion probe 100 (150) Thanks to its measurement tip, this probe is
< particularly suitable for measuring the core
702545/02-... @ temperature in food and other soft materials.
=T — %ZI:Z The silicone handle is covered by a protective
sleeve and is resistant to corrosive media
such as oil and fatty acids.
Max. measurement temperature: 250°C
Max. temperature of handle: 180°C
Max. temperature of cable: 180°C
Surface probe 82 The surface probe is particularly suitable for
- measurement on very small and uneven
702545/03-004 ® . objects with poor heat conduction,
i for instance electronic components, glass,
ceramic.
The thermocouple is mounted on a spring
plate so that the probe can also be applied
obliquely to the surface.
Max. measurement temperature: 400°C
Max. temperature of handle: 100°C
Max. temperature of cable: 180°C
Surface probe e This surface probe enables highly accurate
; 17 and easily reproducible measurements on flat

surfaces.

Since the spring bands of the probe are
transversely linked, the measurements are
largely independent of the applied pressure
and the contact angle.

Max. measurement temperature: 500°C

Max. temperature of handle: 110°C

Max. temperature of cable: 180°C

The cable length for all probes is about 1500mm. The insertion probes are protected to IP67.
Probes with type J and T thermocouples on request.

V1.00/EN/00447944
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Adapters for existing probes
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702545/04-000

Type Diagram Description
Adapter for 1700 The adapter is 17700mm long and can be used
RTD in ambient temperatures up to 100°C.
Pt100 | QNN @

I]:[I[I]Ij{l ¥ l@ 8 8 ? Existing RTDs can be connected up via a
702546/04-000 connector-coupling combination

(type Mini-Flach) in copper.

Adapter for 1700 The adapter is 17700mm long and can be used
thermocouple in ambient temperatures up to 100°C.
type K " (e ? @

I]:[I[l]lj{:] IF l@ 8 8 ; Existing thermocouples can be connected up

via a thermal connector-coupling
(type Mini-Flach).

Dimensions

Carrying case

V1.00/EN/00447944
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Order details: Handheld thermometer with data logger

(1) Basic version

702540/ TDA-300, Type 702540/88-000

702541/ TDA-3000, Type 702541/88-000

(1) (2) (3
Order code \ |/ 88 |- 000 |
Order example 702541 / 88 - 000

Order details: Temperature probe and adapter

(1) Basic version

702545/ Thermocouple K

702546/ Pt100 RTD

(2) Probe type
X | X 01 immersion probe
X | X 02 insertion probe
X 03 surface probe
X | X 04 adapter with 1500mm cable, for existing probes
(3) probe diameter/length
X | X 000 with probe type 04 only
X 004 4 mm dia. (probe type 03 only)
X 015 15 mm dia. (probe type 03 only)
X | X 100 length: 100 mm (probe types 01 and 02 only)
X 150 length: 150 mm (probe type 02 only)
X 200 length: 200 mm (probe type 01 only)
L (1 (2) 3
Order code \ |/] |- |
Order example 702545 / 01 - 200

Standard accessories
- 1 Operating Manual

- 1 battery

- 1 carrying hook

- 1 USB connecting cable (TDA-3000 only)
Accessories

- Silicone heat transfer compound (20 ml tube, for

temperature measurements up to 200°C,
part no. 94091460

- Carrying case for thermometer, two probes,
heat transfer compound and accessories,
part no. 00453912

V1.00/EN/00447944 70254000T10Z2001K000
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JUMO dTRON 304/308/316
Compact Controller

with program function sI0e

JUMO dTRON 316
. — Type 703041/ ...
Brief description

The JUMO dTRON 300 series of controllers includes four freely programmable devices in
different DIN formats for controlling temperature, pressure and other process variables. As a
temperature controller (TR) according to EN 14597 the devices are used in heat-generating
plants to control the temperature of liquids or gases (mode of action: 1B).

The high-contrast, multicolor LC display for process value, setpoint and operator prompting

contains two four-digit 7-segment displays, two single-character 16-segment displays, display o D

of the active setpoints, six switch position indicators, and displays for the dimensional unit, . .

ramp function and manual operation. .

Simple operation through 4 keys. The instruments can be used as 2-state, 3-state, modulating JUMO dTRON 308H
or continuous controllers. The controller software includes a program or ramp function, Type 703042/ ...

parameter set changeover, two autotuning (self-optimization) procedures, a math and logic
module, as well as 4 limit comparators.

Linearizations for the usual transducers are stored, and a customer-specific linearization table
can be programmed.

A setup program is available for user-friendly configuration from a PC.

A serial interface for RS422/485 or Profibus-DP can be used to integrate the instruments into a
data network.

The electrical connection is made at the back, via screw terminals.

The possible input and output configurations are shown in the following block diagram. The
option boards are universally applicable for all instruments in the series.

Q0
@9

JUMO dTRON 308Q
Type 703043/ ...

Block structure

| Analog input | . . 2 relays (changeover)
(make contact at type 703041)

|2Iogic inputs | m) m) |2Iogic outputs | E 'ﬂ a '

JUMO dTRON 304

Supply voltage Type 703044/ ...
‘ 17V / 20mA
for 2-wire transmitter

1 relay 230V/8A (changeover)
2 relays 230V/3A (make contact)
with common pole

RS422/485 interface
PROFIBUS-DP interface

the setup program with program editor

RS422/485 interface or
PROFIBUS-DP interface

. = only at type 703042/43/44 Key features
Option 1 =) ']
= + Up to two programmable analog inputs
+ Four programmable setpoints,
Option 2 3 -—) two parameter sets
=+ Program function with 8 segments,
or ramp function
Option 3 _’ .
only for type 703042/43/44 a  Math and IOQIC module
=+ 4 limit comparators
Option boards: + Two timers
- Analog input — 1 solid-state relay + Two self-optimization procedures
- 2 logic inputs — Analog output (voltage/current) + Fast, user-friendly configuration through
_l_

Approvals/marks of conformity (see technical data)
i)
% AR us

V2.00/EN/00442069/2020-03-16
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Self-optimization

Standard features include the tried and tested
self-optimization, which makes it possible for
the controller to be matched to the control
loop by a user who is not a control technology
expert.

This functions by evaluating the response of
the control loop to specific changes in the
manipulating variable. Either an oscillatory
method or a step-response test can be
selected. The step-response test is used, for
example, in the plastics industry or in
processes where the oscillatory method
cannot be employed. The controller
parameters that are calculated are:
proportional band, reset time, derivative time,
cycle time and filter time constant.

Customer-specific
linearization

In addition to the linearizations for the usual
transducers, a customer-specific linearization
can also be created. The programming is
carried out in the setup program, in the form
of a table of values or a formula.

User data

Parameters which are frequently changed by
the user can be combined at the operating
level under “User data” (only through the
setup program).

Math and logic module

Order details: Extra code 214

The math module makes it possible to
combine values such as the setpoints, output
levels and measurements from the analog
inputs into a mathematical formula.

The logic module can be used, for instance, to
make a logical combination of logic inputs
and limit comparator states.

Up to two math or logic formulae can be
entered through the setup program, and the
results of the calculations can be presented at
the outputs or used for internal purposes.

Special types of controller

Order details: Extra codes 217, 218 and 219
The instrument can be operated as a
differential, humidity or ratio controller.

Logic functions

— Start/cancel self-optimization

- Change to manual mode

- Hold/cancel ramp

— Controller off

— Setpoint changeover

— Parameter set switching

— Key/level inhibit

— Text display

— Display off

— Acknowledge limit comparators

- Program start/hold/cancel

— Timer start/stop

The logic functions can be combined with one
another (only through the setup program).

V2.00/EN/00442069/2020-03-16

Functions of the outputs Timers
— Analog input variables Two timers are available for time-dependent
- Math control. The status of the timers can be
— Process value switched through to the logic outputs or
— Setpoint internally processed for the activation or de-
— Ramp end value activation of time-dependent processes.
— Control deviation
- Output level Setup program (accessory)
— Controller outputs
— Limit comparators The setup program for configuring the
— Control contacts instrument is available in English, French and
- Logic inputs German. Using a PC, you can create and edit
- Logic formula sets of data, and transfer them to the
- Program end controller or read them out from the
— Timer signals instrument. The data sets are stored and
— Program/automatic signal managed.

Program editor
Ramp function For the easy creation of programs.

Startup function
Either a rising or a falling ramp function canbe  To check the control-loop behavior.
used (increase or decrease in the setpoint). _
The change in setpoint value SP at tj is the - T
final value for the ramp. The ramp starts with =
the setpoint at time tg. The slope of the ramp
can be programmed; the sign (direction) of the
slope is given by the relationship between the 2
setpoint at time ty and the SP value. When the
supply voltage is switched on, the ramp -
function starts with the momentary process
value.

to t

Displays and controls

GG

(1) |7-segment display (factory setting: process value)

four-digit, red; decimal place is configurable (automatic adjustment on display overflow)
(2) |Active setpoint (factory setting: SP1)

SP1, SP2, SP3, SP4 (SP=setpoint); green;

(8) |7-segment display (factory setting: setpoint)

four-digit, green; decimal place is configurable,

also used for operator prompting (display of parameter and level symbols)
Keys

(5) |Indication

yellow, for

- switch status of logic outputs 1 —6 (display lights up = ON)

- ramp/program function is active

- active manual operation

(6) |16-segment display for the unit °C/°F and text

two-digit, green; with symbols for h, min, %

additional display options through the setup program

=z
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Program function

WA
SPP2  SPP3
SPP4
SPP1
tp1 | w2 w3l P4

A setpoint profile can be implemented with a maximum of 8 program segments. The settings
for the segment setpoints (SPP1 — SPP8) and segment times (tP1 — tP8) are carried out at the
user level. The time scale can be configured as mm:ss or hh:mm (s = seconds, h = hours).

A program-end signal can be generated, and the program can be halted or canceled.

Further functions can be defined through the setup program (start at process value, cyclical
program handling, segment-by-segment assignment of parameter sets and four control

contacts). The program profile can also be visualized.

Parameter level

Page 3/10

Interfaces
RS422/RS485 interface

The serial interface is used for communication
with higher-level (supervisory) systems.

The Modbus protocol is used for
transmission.

PROFIBUS-DP

The Profibus-DP interface can be used to
integrate the controller into a fieldbus system
operating according to the Profibus-DP
standard. This Profibus version is especially
designed for communication between
automation systems and decentralized
peripheral devices at the field level, and
optimized for speed.

Data transmission is made serially, using the
RS485 standard.

GSD generator, the project-planning tool that
is supplied with the package (GSD =
Geratestammdaten, i.e. device data), is used
to make a selection of device characteristics
for the controller to create a standardized
GSD file that is used to integrate the controller
into the fieldbus system.

All the parameters and their meanings are included in the table. Some parameters may be missing or meaningless for a particular type
of controller. Two parameter sets can be stored, to handle special applications.

Parameter Value range Factory Meaning
setting

Proportional band 0 to 9999 digits 0 digits Size of the proportional band
0 means that the controller structure is out of action!

Derivative time 0 to 9999 sec 80 sec Influences the differential component
of the controller output signal

Reset time 0 to 9999 sec 350 sec Influences the integral component of the controller output
signal

Cycle time 0 t0 999.9 sec 20.0 sec When using a switched output, the cycle time should
be chosen so that the energy flow to the process is as
continuous as is practicable without overloading the switching
elements.

Contact spacing 0 to 999.9 digits 0.0 digits The spacing between the two control contacts for 3-state or
modulating controllers

Switching differential 0 to 999.9 digits 1.0 digits Hysteresis for switching controllers
with proportional band = 0

Actuator time 5 to 3000 sec 60 sec Actuator time range used by the control valve for modulating
controllers

Working point -100 to +100% 0% The output level for P and PD controllers (if x = w then y = YO)

Output level limiting 0to 100% 100% The maximum limit for the output level

-100 to +100 % -100% The minimum limit for the output level

V2.00/EN/00442069/2020-03-16
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Technical data

Thermocouple input

Data Sheet 703041

Designation Measuring range Measuring accuracy Ambient
temperature error

Fe-Con L -200 to + 900°C <0.25% 100 ppm /°C
Fe-Con J EN 60584 -200 to +1200°C <0.25% 100 ppm /°C
Fe-Con U -200 to + 600°C <0.25% 100 ppm /°C
Cu-ConT EN 60584 -200 to + 400°C <0.25% 100 ppm /°C
NiCr-Ni K EN 60584 -200 to +1372°C <0.25% 100 ppm /°C
NiCr-Con E EN 60584 -200 to +1000°C <0.25% 100 ppm /°C
NiCrSi-NiSi N EN 60584 -100 to +1300°C <0.25% 100 ppm /°C
Pt10Rh-Pt S EN 60584 0to 1768°C <0.25% 100 ppm /°C
Pt13Rh-Pt R EN 60584 0to 1768°C <0.25% 100 ppm /°C
Pt30Rh-Pt6Rh B EN 60584 0to 1820°C <0.25% in the range 300 to 1820°C 100 ppm /°C
W5Re-W26Re C 0to 2320 °C <0.25% 100 ppm /°C
W3Re-W25Re D 0to 2495 °C <0.25% 100 ppm /°C
W3Re-W26Re 0 to 2400 °C <0.25% 100 ppm /°C

Cold junction

Pt100, internal

Input for resistance thermometer

Designation Connection Measuring range Measuring accuracy | Ambient
temperature error
3-/4-wire | 2-wire
Pt100 EN 60751 (factory setting) | 2-wire / 3-wire / 4-wire -200 to +850°C <0.05% <0.4% 50 ppm/ °C

Pt500 EN 60751

2-wire / 3-wire / 4-wire

-200 to +850°C <0.2%

<0.4% 100 ppm /°C

Pt1000 EN 60751

2-wire / 3-wire / 4-wire

-200 to +850°C <0.1%

<0.2% 50 ppm /°C

KTY11-6

2-wire

-50 to +150°C

<2.0% 50 ppm /°C

Sensor lead resistance

max. 30Q per lead for 3-wire or 4-wire circuit

Measuring current

approx. 250pA

Lead compensation

Not required for 3-wire or 4-wire circuit. With a 2-wire circuit, the lead resistance can be
compensated in software by a correction of the process value.

Input for standard signals

Designation Measuring range Measuring Ambient
accuracy temperature error

Voltage 02) — 10V <0.05% 100 ppm /°C
0—1V <0.05% 100 ppm/ °C
Input resistance Ry > 100kQ

Current 0(4) — 20mA, voltage drop 2.0 — 2.5V <0.05% 100 ppm/°C

Heating current 0 — 50mA AC <1% 100 ppm/ °C

Resistance transmitter min. 100Q, max. 4kQ +4Q 100 ppm/ °C

Logic inputs

| Floating contacts

Measuring circuit monitoring

In the event of a fault, the outputs move to a defined (configurable) status.

Sensor

Overrange /
underrange

Probe or lead short-circuit

Probe or lead break

Thermocouple

Resistance thermometer

Voltage 2 — 10V

0 — 10V - -
0—1V - -
Current 4 — 20mA . .
0 — 20mA - -

Resistance transmitter

e =recognized - = not recognized

V2.00/EN/00442069/2020-03-16
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Relay (changeover)

for type 703042/43/44
contact rating
contact life

5A at 230VAC resistive load '
350,000 operations at rated load / 750,000 operations at 1A

Relay (changeover) (option)
contact rating
contact life

8A at 230V AC resistive load
100,000 operations at rated load / 350,000 operations at 3A

Relay (make)

for type 703041
contact rating
contact life

3A at 230VAC resistive load 2
150,000 operations at rated load / 350,000 at 1A

Relay (changeover) (option)
contact rating
contact life

3A at 230VAC resistive load
350,000 operations at rated load / 900,000 operations at 1A

Logic output

0/12V / 30mA max. (sum of all output currents) or
0/18V / 25mA max. (sum of all output currents)

Solid-state relay (option)
contact rating
protection circuitry

The holding current of the triac is at least 50mA.
1A at 230V
varistor

Voltage (option)
output signals
load resistance
accuracy

0—10V/2 — 10V
Rioad = 500Q
<0.5%

Current (option)
output signals

0 —20mA/4 — 20mA

2-wire transmitter
for type 703042/43/44
voltage

load resistance Rioag <500Q
accuracy <0.5%
Supply voltage for electrically isolated, not stabilized

17V DC at 20mA load, 25V DC with no load

1. 3A with devices certified to DIN EN 14597
2. 1A with devices certified to DIN EN 14597

Controller

Controller type

2-state controller (factory setting),
3-state controller, modulating controller, continuous controller

Controller structures

P, PD, PI, PID

A/D converter

dynamic resolution up to 16-bit

Sampling time

50msec, 90msec, 150msec, 250msec (factory setting: 250msec)

Electrical data

Supply voltage (switchmode PSU)

110—240V AC -15/+10%, 48 — 63Hz
20—30V AC/DC, 48 —63Hz

Electrical safety

to EN 60730
overvoltage category lll, pollution degree 2

Power consumption

Type 703041: max. 8VA; type 703042/43/44: max. 13VA

Data backup

EEPROM

Electrical connection

at the back, via screw terminals,
conductor cross-section up to 2.5 mm?
with core ferrules (length: 10mm)

Electromagnetic compatibility
Interference emission
Interference immunity

EN 61326-1
Class B
to industrial requirements

Housing

Housing type

plastic housing for panel mounting to IEC 61554

Depth behind panel

90 mm

Ambient/storage temperature range

0to 55°C/-30to +70°C

Climatic conditions

rel. humidity <90% annual mean, no condensation

Operating position

horizontal

Protection

to EN 60529, front IP65 / back IP20

Weight (fully fitted)

Type 703041: approx. 220g
Type 703042/43: approx. 380g
Type 703044: approx. 490g

V2.00/EN/00442069/2020-03-16
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Interface

Modbus

Interface type RS422/485

Protocol Modbus, Modbus Integer

Baud rate 9600, 19200, 38400

Device address 0 — 255

Max. number of nodes 32

PROFIBUS
[ Device address [0 — 255

DIN approved sensors for operation in air

Sensor type Temperature range1 Nom. length mm |Process connection
Resistance thermometers 2 x Pt 100 -170 ... +700°C 500, 700, 1000 Sliding stop flange
acc. to data sheet 90.2006 2 x Pt 100 -170 ... +700°C 500, 700, 1000 | Screwed pipe joint G1/2
Thermocouples 2 x NiCr-Ni, type ,K*“ -35 ... +800°C 500, 700, 1000 Sliding stop flange
acc. to data sheet 90.1006 2 x FeCuNi, type ,L“ -35 ... +700°C 500, 700, 1000

2 x NiCr-Ni, type ,K*“ -35 ... +1000°C 250, 355, 500

1 x Pt10Rh-Pt, type ,,S¢ 0...1300°C 250, 355, 500

2 x Pt10Rh-Pt, type ,S* 0...1300°C 250, 355, 500

1 x Pt30Rh-Pt6Rh, type ,B“ |600 ... 1500°C 250, 355, 500

2 x Pt30Rh-Pt6Rh, type ,B“ 600 ... 1500°C 250, 355, 500

1. This is the sensor temperature range. The approval of the device does only apply to the temperature ranges listed on page 4/10.

DIN approved sensors for operation in water and oill

Sensor type Temperatur range1 Fitting length mm |Process connection
Resistance thermometers 1xPt100 -40 ... +400°C 100 Screw fitting G1/2
acc. to data sheet 90.2006 2 x Pt 100 100

2 x Pt 100 -170 ... +550°C 65 ... 670 Screwed pipe joint G1/2

1x Pt 100 65 ... 670

1x Pt 100 -170 ... +480°C 250 Screw fitting G1/2

2 x Pt 100 250

1xPt100 -40 ... +480°C 100, 160, 220 Weld-in pocket

1x Pt 100 -40 ... +400°C 190

2 x Pt 100 -40 ... +400°C 190

2 x Pt 100 -40 ... +480°C 100, 160, 220

3 x Pt 100 -40 ... +400°C 100, 160, 220

1xPt100 -170 ... +480°C 100, 160, 220
Thermocouples 2 x NiCr-Ni, type ,K“ -35 ... +550°C 65 ... 670 Screwed pipe joint G1/2
acc. to data sheet 90.1006 1 x NiCr-Ni, type ,K* 65 ... 670

2 x FeCuNi, type ,L“ 65 ... 670

1 x FeCuNi, type ,L“ 65 ... 670

1 x Fe-CuNi, type ,L“ -35 ... +480°C 220 Weld-in pocket

2 x Fe-CuNi, type ,L“ 220

1. This is the sensor temperature range. The approval of the device does only apply to the temperature ranges listed on page 4/10.

Approvals/marks of conformity

Mark of Testing laboratory Certificates/certification Test basis valid for

conformity numbers

DIN DIN CERTCO Register No. TR1187 DIN EN 14597 all types

DNV GL DNV GL TAA00001B3 Class Guideline 703044/191-320-23/214, 062
DNVGL-CG-0339

c UL us Underwriters Laboratories |E 201387 UL 61010-1 all types
CAN/CSA-C22.2 No. 61010-1

V2.00/EN/00442069/2020-03-16
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Connection diagram, type 703041

1 2 3 Terminal strip 3
TS MTIS NEE =[] —1 L+
SN 110 — 240V AC 20 — 30V AC/DC
2 S 29 Sl aPd — —
3S [31S 53 _ 3]
4 4 P
4 S 4 @ S — 230V/3A (logic output 1)
5 S o 5 2|9 E o8
6 ol
RER s7 &p -
P
7 S 7 S S — 230V/3A (logic output 2)
8|S [8]S ©LS _ 8] 0o
Terminal strip 2
Resistance Resistance Resistance Resistance Thermo- Current Voltage Volta%e
thermometer thermometer thermometer trgnsmitter couple 0@2)—1o0v 0 —1
- ansmitte
B R R I o TR R LR LR R LR TP
‘*::; 2 9 E o +
z ? 9 9 S : 4 .. U .
4 A e b
° i - bin1  Logic input 1 — Out3 (+) Logic output3 [ ogic output level 12V or 18V
§’ l -O- bin2 Logic input 2 —— Out4 (+) Logic output 4 (see order details)
_ 18] GND — GND (9
configurable
Terminal strip 1
Analog 2 logic Analog Relay 2 relays Solid-state PROFIBUS
input inputs output (changeover) (make) relay
B ET - O N @O |—o—/<>—5 ------------ — VP (+5V)
§ 2] teappuz,, o094 T P — RADITXO-P @)
8_ 3 analog input 1 GND _ Ls 0-8 —— RxD/TxD-N (A)
Z Logic input 3+4 Analog output 5 Logic output 5 Logic output 5+8 Logic output 5 DGND
Bl T N — VP (5 V)
~ =
c 6 Analog input 2 -0-\046 + (not possible) (not possible) —— RxD/TxD-P (B)
_g |l—{ connection as for Uyx/ Iy
8' 7 analog input 1 GND e —— RxD/TxD-N (A)
? Logic input 5+6 Analog output 6 Logic output 6 DGND

V2.00/EN/00442069/2020-03-16
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Terminal assignment of strip 1
for analog input 2

RS422 RS485
—RxD +

——RxD -

——TxD+ ——RxD/TxD +
——TxD- ——RxD/TxD -
—RxD +

——RxD -

——TxD+ ——RxD/TxD +
——TxD- ——RxD/TxD -
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Connection diagram, type 703042/43/44

1 2 ’ 3 Terminal strip 3
« ) —
2 Y —0u L
L1(L+ o |1 +
1S 1S S g K \ 110 — 240V AC 20 — 30V AC/DC
S 2 QM e
S S & 7
4 IS 4 IS =
S s 5|
1 s 6| —
59 [ @ - o
S 8 ! 8 Supply voltage for 2-wire transmitter
6 IS 7S 2181 U0 17v20mA
9 _ (off-load voltage approx. 25V)
S S g mEl
8 IS 9 IS — :
108 Sl 11 11 KO
S 12 12 P 230V/3A (logic output 1)
S[13 o [13] T—s
S
9 IS ® gl |
100 Sl15 °H5 (t(")
1S S 16 16 P 230V/3A (logic output 2)
128 Sl17 7 T—s
)
«
Terminal strip 2
RTD RTD RTD Resistance Thermo- Current Voltage Voltage Terminal assignment of strip 1
transmitter couple 0@2—10v  0-—-1V for analog input 2
N T S PR
-5 9 E Ux
=12 Foeee e — - +
g 3] 9 9 s D .. Ux ..
4] A IS
o F O bin1 Logic input 1
- 7| o bin2 Logic input 2
e ﬁ """""""""""""" — Out3 (+) Logic output 3 | gic output level 12V or 18V
il = Y —— Out4 (+) Logic output 4 (see order details)
10 GND  ---vmmmie e —— GND (+)
Terminal strip 1
Analog 2 logic Analog Relay 2 relays Solid-state PROFIBUS RS422 RS485
input inputs output (changeover) (make) relay
B T S — R N R (Co 0~ 05 ceenaanns — VP (5V) —RxD+
5| 2|tz 0N0p4 G P A T e
gl 3 | analoginput 1 GND - Ls Lo/0-8 ——RXD/TXD-N(A) ——TxD+ ——RxD/TxD +
Z Logic input 3+4 Analog output 5 Logic output 5 Logic output 5+8 Logic output 5 DGND TxD - — RxD/TxD -
I O N\05 emrerninas B OSOGeurennannn — VP (5Y) —RxD+
S 6] aaogimputz. -0 N046 + (tp — RXD/TXD-P (B) —— RxD -
g ——— conneqtlon as for UX
&g\7 analog input 1 GND - T s loroo E —— RxD/TXD-N(A) ——TxD+ —— RxD/TxD +
? Logic input 5+6 Analog output 6 Logic output 6 Logic output 6+9 Logic output 6 DGND TxD - — RxD/TxD -
_3 """"""" —O'\O—7 """""""" CO —O—/-O—7 """""" —VP (+5V) ——RxD +
o =
§ [10] tacamnz, 0098 T+ P —— RXD/TXD-P (B) —— RxD-
g analog input 1 GND X . T s loro10 —  RxD/TXD-N(A) ——TxD+ —— RxD/TxD +
ﬁ Logic input 7+8 Analog output 7 Logic output 7 Logic output 7+0  Logic output 7 DGND TxD - — RxD/TXD -

V2.00/EN/00442069/2020-03-16
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Dimensions

Type 703041
48

48
49

44

@ Pp
®®

51

|

A
-

48
44.5

30

45

96

98.

Type 703042/43

99

96

=

91.

9 =2 do
| = ]
Close mounting
Minimum spacing of panel cut-outs
Type | horizontal | vertical
without setup connector:
703041 11mm 30mm
703042 (portrait format) |[11mm 30mm
703043 (landscape fmt.) |30mm 11mm
703044 11mm 30mm
with setup connector (see arrow):
703041 11mm 65mm
703042 (portrait format) |[11mm 65mm
703043 (landscape fmt.) |65mm 11mm
703044 11mm 65mm

V2.00/EN/00442069/2020-03-16
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Order details
Basic type
703041 JUMO dTRONB316, format 48mm x 48mm
incl. 1 analog input, 2 relays and 2 logic inputs or 2 logic outputs
703042 JUMO dTRONB3O08, format 48mm x 96 mm (portrait format)
incl. 1 analog and 2 logic inputs, 2 relays and 2 logic outputs
703043 JUMO dTRONB308, format 96mm x 48mm (landscape format)
incl. 1 analog and 2 logic inputs, 2 relays and 2 logic outputs
703044 JUMO dTRONB304, format 96mm x 96 mm
incl. 1 analog and 2 logic inputs, 2 relays and 2 logic outputs
Basic type extensions
1 Basic type 1
Version
8 Standard, with factory settings
9 Programming to customer specification
Logic outputs (2 available as standard)
1/0/12v
2(0/18V
Type 703042/43/44 Type 703041 (no option 3)
1| 2 | 3 | Option slots Max. number Max. number | Option 1 | Option 2
0| 0|0 |notused X X
1|1 |1 |Analog input 2 (universal) 1 1 X X
2 | 2 | 2 | Relay (changeover) 2 1 X -
3 | 3 | 3 | 2 relays (make contact) 2 1 X -
4| 4 | 4 | Analog output 2 2 X X
5|5 |5 |2logic inputs 2 1 X X
6 | 6 | 6 | Solid-state relay 1A 2 2 X X
7| 7 |7 | RS422/485 interface 1 1 X X
8 | 8 | 8 | Profibus-DP interface 1 1 X X
X = available in this option slot, - = not available in this option slot
Supply voltage
110 — 240V AC -15/+10%, 48 — 63Hz
AC/DC 20...30V, 48...63Hz
Extra codes
0 O O |[none
2 1 4 | Math and logic module
2 1 7 | Ratio controller (requirement: 2 analog inputs)
2 1 8 | Differential controller (requirement: 2 analog inputs)
2 1 9 | Humidity controller (requirement: 2 analog inputs)
8 7 9 | AMS2750/CQI-92
Approvals
none
DIN EN 14597
dTRON 304 with DNV GL approval on request
bl =L -0 ) : |
703041 / 1 81 -140-23/7000

- 1 controller
-1 seal
- mounting brackets

Scope of delivery:

- 1 operating manual (format DIN A6)

For the calibration certificate the thermocouple type and the desired measuring points (calibration points) are to be defined.

A CD with demo setup software and PDF documents (operating manual and other documentation) can be ordered separately.
Individual documents and programs can be downloaded at www.jumo.net (a charge is made for enabling the software).

V2.00/EN/00442069/2020-03-16
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JUMO dTRON 304/308/316 plast
Compact Controller

for the plastics industry *000

JUMO dTRON 316 plast
i .. Type 703045/ ...
Brief description

The JUMO dTRON 300 plast series of controllers consists of three freely programmable
instruments in different DIN formats for controlling temperature and other process variables, to
suit the special applications of the plastics industry. Such applications include extruders,
injection-molding machinery, tempering equipment and hot-channel systems.

The high-contrast, multicolor LC display for process value, setpoint and operator prompting
contains two four-digit 7-segment displays, two single-character 16-segment displays, display

of the active setpoints, six status indicators, and displays for the unit, ramp function and manual n u
operation.

Simple operation through 4 keys. The instruments can be used as 2-state, 3-state, modulating .‘ .'

or continuous controllers. The controller software includes a hot-channel warm-up ramp JUMO dTRON 308 plast
function, control loop and output level monitoring, two autotuning (self-optimization) Type 703046/ ...

procedures, a math and logic module, as well as 4 limit comparators.

Linearizations for the usual transducers are stored, and a customer-specific linearization table
can be programmed.

A setup program is available for user-friendly configuration from a PC.

An RS422/485, a PROFIBUS-DP or current interface can be used to integrate the instruments
into a data network.

The electrical connection is made at the back, via screw terminals.

The possible input and output configurations are shown in the following block diagram. The
option boards are universally applicable for all instruments in the series.

@000

JUMO dTRON 304 plast
Type 703048/ ...
Block structure Key features
B Control loop monitoring
Analog input - - 2 relays (changeover)
| | (make contact at type 703045) B Output level monitoring
|2 logic inputs | . . |2 logic outputs | B Hot-channel warm-up ramp
B Heater current monitoring
Supply voltage .
| 17V / 20mA B Modbus master function
for 2-wire transmitter B Boost function
R only at type 703046/48
Option 1 )
) 3 '] B Four programmable setpoints,
two parameter sets
Option 2 3—} B Math and logic module
B Two autotuning procedures
Option 3 - '] B Fast, user-friendly configuration through
only for type 703046/48 the setup program with program editor
Option boards: B RS422/485 interface
— analog input — 1 solid-state relay

B PROFIBUS-DP interface

— 2 binary inputs analog ouput (voltage/current)
- 1 relay 230V/8A, changeover (SPDT) - RS422/485 interface B Current interface 0/20mA
2 relays 230V/3A, make (SPST-NO), PROFIBUS-DP interface (as per Euromap)

with common pole current interface 0/20mA

Approvals/marks of conformity (see technical data)

EN Us

2009-09-30/00465477
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Autotuning

Standard features include the tried and tested
autotuning facility, which makes it possible for
the controller to be matched to the control
loop by a user who is not a control-technology
expert.

This functions by evaluating the response of
the control loop to specific changes in the
output level. Either an oscillatory method or a
step-response test can be selected. The step-
response test is used, for example, in the
plastics industry or in processes where the
oscillatory method cannot be employed. The
controller parameters that are calculated are:
proportional band, reset time, derivative time,
cycle time and filter time constant.

Customer-specific
linearization

In addition to the linearizations for the usual
transmitter outputs, a customer-specific
linearization can be created. The
programming is carried out in the setup
program, in the form of a table of values or a
formula.

User data

Parameters which frequently have to be
changed by the user can be combined at the
user level, under “User data” (only through the
setup program).

Math and logic module

Order details: Extra code 214

The math module makes it possible to
combine values such as setpoints, output
levels and measurements from the analog
inputs into a mathematical formula.

The logic module can, for instance, be used to
logically combine binary inputs and limit
comparators with one another.

Up to two math or logic formulae can be
entered through the setup program, and the
results of the calculations can be presented at
the outputs or used for internal purposes.

Special types of controller

Order details: Extra codes 217, 218, 219
The instrument can be operated as a
difference, humidity or ratio controller.

Binary functions

— Start boost function

— Start/cancel autotuning

— Change to manual mode

— Hold/cancel ramp

— Controller off

— Setpoint switching

— Parameter set switching

— Key/level inhibit

— Text display

— Display off

— Acknowledge limit comparators

— Program start/hold/cancel

— Timer start/stop

Several binary functions can be combined
with one another (only through the setup
program).

2009-09-30/00465477

Functions of the outputs

— Analog input variables
— Math

— Process value

— Setpoint

— Ramp end value

— Control deviation

— Output level

— Controller outputs

— Limit comparators

— Control contacts

— Binary inputs

— Logic formula

— Program end

— Timer signals

— Program/automatic signal

Ramp function

Either a rising or a falling ramp function can be
used (increase or decrease in the setpoint).
The setpoint value SP changed at time tg is
the final value for the ramp. The ramp starts
with the setpoint at time ty. The slope of the
ramp can be programmed; the sign of the
slope is given by the relationship between the
setpoint at time ty and the SP value. When the
supply voltage is switched on, the ramp
function starts with the momentary process
value.

W“

SP

Displays and controls
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Timer

A timer is available for time-dependent
control. The status of the timer can be
switched through to the binary outputs or
internally processed for the activation or de-
activation of time-dependent processes.

Setup program (accessory)

The setup program for configuring the
instrument is available in English, French,
German, and other languages. Using a PC,
you can create and edit sets of data, and
transfer them to the controller or read them
out from the instrument. The data sets are
stored and managed.

The setup program can be expanded through
additional program modules.

Program editor

For the easy creation of programs.

Start-up

To check the control behavior.

—
—
~

A

(3) ‘—

WT@OO@

g2

(1) |7-segment display (factory setting: process value)
four-digit, red; decimal place is configurable
(automatic adjustment on display overflow)

(2) |Active setpoint (factory setting: SP1)

SP1, SP2, SP3, SP4 (SP=setpoint); green;

(8) |7-segment display (factory setting: setpoint)
four-digit, green; decimal place is configurable;
also used for operator prompting (display of parameter and level symbols)

=z

Keys

(5) |Indication
yellow, for

- ramp/program function is active
- manual operation is active

- switch status of binary outputs 1 — 6 (display lights up = on)

(6) |16-segment display for the unit °C/°F and text
two-digit, green; symbols for h, min and %
additional display options through the setup program
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Program function

A setpoint profile can be implemented with a maximum of 8 program segments. The settings
for the segment setpoints and segment times are carried out at the user level. The time scale
can be configured as mm:ss or hh:mm (s = seconds, h = hours).

A program-end signal can be generated, and the program can be halted or canceled.

Further functions can be defined through the setup program (start at process value, cyclical
program handling, segment-by-segment assignment of parameter sets and four control
contacts). The program profile can also be visualized.

Warm-up ramp for hot channel

The warm-up ramp for hot-channel equipment is used, for example, for the gentle operation of
ceramic heater elements. Damage can be avoided by allowing moisture to evaporate slowly
from the hygroscopic heater elements during the warm-up phase.

A
w \
Parameter set 2 Parameter set 1
SP T -t ————————
;=
/ Process value profile |
! \
Ramp slope rASL Setpoint profile | \
\
SPA{---1----"---------- e \
z ~ \
z
z . \
Z t«— Dwell time ts —»{ N
z
PV f== \ N
S ~
Tolerance band =
t

to t t2

Boost function

Time- or event-controlled setpoint boost, for example for tool nozzle retraction during the
production process. The temperature of the zones is raised by an adjustable value for an
adjustable time period, via the binary function (factory setting: binary input 1 (pushbutton)).

Reduction function

The temperature of the zones can be lowered to a quiescent-state setpoint during the
production process, for cleaning or changing tools. Ex-factory, this is carried out via binary input
2, but can also be activated through a different signal.

Control loop monitoring

Control loop monitoring is used to check whether the process reacts as expected during
commissioning and the approach phase. What is checked is how the process value changes
with respect to changes in the output level.

In addition, control loop monitoring also detects any polarity reversal of the operating sense
(heating ON, process value falls).

If the (adjustable) conditions are not fulfilled, an alarm will be triggered.

Output level monitoring

This functions serves to monitor the control loop during operation. Output level monitoring is
available for checking whether the output level (in a stabilized condition) moves within definable
limits (monitoring band) about an average output level. The average output level is calculated
by the instrument by means of an adjustable determination time ty. If the output level goes
outside the monitoring band, an alarm signal is initialized. This serves to indicate a heating
failure or changes to the sensor, for instance.

2009-09-30/00465477
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Interfaces
RS422/RS485 interface

The serial interface is used for communication
with higher-level (supervisory) systems.

The Modbus protocol is used for
transmission.

PROFIBUS-DP

The PROFIBUS-DP interface can be used to
integrate the controller into a fieldbus system
operating according to the PROFIBUS-DP

standard. This PROFIBUS variant is
especially designed for communication
between automation systems and

decentralized peripheral devices at the field
level, and optimized for speed.

Data transmission is made serially, using the
RS485 standard.

GSD generator, the project-planning tool that
is supplied with the package (GSD =
Geratestammdaten, i.e. device data), is used
to make a selection of device characteristics
for the controller, to create a standardized
GSD file that is used to integrate the controller
into the fieldbus system.

Current interface

Serial interface with 0/20mA as per Euromap.
Communication takes place through the
Modbus or Arburg protocol.
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Modbus master
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The instrument can be used as an independent master within a Modbus network. This enables the transmission of data to all the devices (slaves
(max. 32)) in the Modbus network, either by a key stroke or through the binary function. The slaves must all be devices of the same type.

The configuration is performed through the Setup program.

Master

Slave Slave

EO® O

|

Parameter level

All parameters and their meanings are listed in the table below. Some parameters may be missing or meaningless for a particular type
of controller. Two parameters sets can be stored, to handle special applications.

Parameter Value range Factory Meaning
setting
Proportional band 0 to 9999 digits 0 digits Size of the proportional band
0 means that the controller structure is out of action!
Derivative time 0 to 9999 sec 80 sec Influences the differential component
of the controller output signal
Reset time 0 to 9999 sec 350 sec Influences the integral component of the controller output
signal
Cycle time 010 999.9 sec 20.0 sec When using a switched output, the cycle time should be
chosen so that the energy flow to the process is as continuous
as is practicable without overloading the switching elements.
Contact spacing 0 to 999.9 digits 0.0 digits The spacing between the two control contacts for 3-state or
modulating controllers
Switching differential 0 to 999.9 digits 1.0 digits Hysteresis for switching controllers
with proportional band = 0
Actuator time 5 to 3000 sec 60 sec Actuator time range used by the control valve for modulating
controllers
Working point -100 to +100% 0% The output level for P and PD controllers (if x = w then y = Y0).
Output level limiting 0to 100% 100% Maximum output level
-100 to +100 % -100% Minimum output level

2009-09-30/00465477
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Technical data

Input for thermocouple

Designation Measuring range Measuring accuracy Ambient
temperature error

Fe-Con L -200to + 900°C <0.25% 100 ppm /°C
Fe-Con J EN 60584 -200 to +1200°C <0.25% 100 ppm /°C
Cu-Con U -200 to + 600°C <0.25% 100 ppm /°C
Cu-ConT EN 60584 -200 to + 400°C <0.25% 100 ppm /°C
NiCr-Ni K EN 60584 -200 to +1372°C <0.25% 100 ppm /°C
NiCr-Con E EN 60584 -200 to +1000°C <0.25% 100 ppm /°C
NiCrSi-NiSi N EN 60584 -100 to +1300°C <0.25% 100 ppm /°C
Pt10Rh-Pt S EN 60584 0to 1768°C <0.25% 100 ppm /°C
Pt13Rh-Pt R EN 60584 0to 1768°C <0.25% 100 ppm /°C
Pt30Rh-Pt6Rh B EN 60584 0to1820°C <0.25% within range 300 to 1820°C 100 ppm /°C
W5Re-W26Re C 0to 2320 °C <0.25% 100 ppm /°C
W3Re-W25Re D 0to 2495 °C <0.25% 100 ppm /°C
W3Re-W26Re 0 to 2400 °C <0.25% 100 ppm /°C
Cold junction Pt100, internal

Input for resistance thermometer

Designation Connection circuit Measuring range Measuring accuracy | Ambient
temperature error
3-/4-wire | 2-wire
Pt100 EN 60751 2-wire / 3-wire / 4-wire -200 to +850°C <0.05% <0.4% 50 ppm/ °C
(factory setting)
Pt500 EN 60751 2-wire / 3-wire / 4-wire -200 to +850°C <0.2% <0.4% 100 ppm /°C
Pt1000 EN 60751 2-wire / 3-wire / 4-wire -200 to +850°C <0.1% <0.2% 50 ppm /°C
KTY11-6 2-wire -50 to +150°C <2.0% 50 ppm /°C
Sensor lead resistance 30Q max. per lead for 3-wire/4-wire circuit
Measuring current approx. 250pA
Lead compensation Not required for 3-wire or 4-wire circuit. With a 2-wire circuit, the lead resistance can be
compensated in software by a correction of the process value.

Input for standard signals

Designation Measuring range Measuring Ambient
accuracy temperature error

Voltage 0(2) — 10V <0.05% 100 ppm/°C
0—1V <0.05% 100 ppm /°C
input resistance Ry > 100kQ

Current 0(4) — 20mA, voltage drop < 1.5V <0.05% 100 ppm/ °C

Heating current 0 — 50mA AC <1% 100 ppm/ °C

Resistance transmitter min. 100Q, max. 4kQ <0.5% 100 ppm/°C

Binary inputs

| Floating contacts ’

Measuring circuit monitoring
In the event of a fault, the outputs move to a defined (configurable) status.

Sensor Overrange / underrange Probe or lead short-circuit | Probe or lead break
Thermocouple . - .
Resistance thermometer . . .
Voltage 2 — 10V . . .

0 — 10V . _ _

0—1V . - -
Current 4 — 20mA . . .

0 — 20mA . _ _
Resistance transmitter - - .
e =recognized - = not recognized

2009-09-30/00465477
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Outputs
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Relay, changeover (SPDT)
at type 703046/48
contact rating
contact life

5A at 230V AC resistive load
350,000 operations at rated load / 750,000 operations at 1A

Relay, changeover (SPDT), option
contact rating
contact life

8A at 230VAC resistive load
100,000 operations at rated load / 350,000 operations at 3A

Relay, make (SPST-NO)
at type 703045
contact rating
contact life

3A at 230VAC resistive load
150,000 operations at rated load / 350,000 operations at 1A

Relay, make (SPST-NO), option
contact rating
contact life

3A at 230VAC resistive load
350,000 operations at rated load / 900,000 operations at 1A

Logic output

0/12V / 30mA max. (sum of all output currents) or
0/18V / 25mA max. (sum of all output currents)

Solid-state relay, option
contact rating
protection circuitry

1A at 230V
varistor

Voltage (option)
output signals
load resistance
accuracy

0—10V/2 — 10V
Rioad = 500Q
<0.5%

Current (option)
output signals

0 —20mA/4 — 20mA

load resistance Rioag <500Q
accuracy <0.5%
Supply voltage for electrically isolated, not stabilized

2-wire transmitter
for type 703046/48
voltage

17V at 20mA, 25V with no load

Controller

Controller type

2-state controller (factory setting),
3-state controller, modulating controller, continuous controller

Controller action

P/PD/PI/PID

A/D converter

dynamic resolution up to 16-bit

Sampling cycle time

50msec, 90msec, 150msec, 250msec (factory setting: 250 msec)

Electrical data

Supply voltage (switch-mode PSU)

110 — 240V AC -15/+10%, 48 — 63Hz
20—30V AC/DC, 48 —63Hz

Electrical safety

Type 703045: to EN 61010, Part 1
Type 703046/48: to EN 60730
overvoltage category lll, pollution degree 2

Power consumption

Type 703045: 8VA max.
Type 703046/48: 13VA max.

Data backup

EEPROM

Electrical connection

at the back, via screw terminals,
conductor cross-section up to 2.5 mm?
with core ferrules (length: 10mm)

Electromagnetic compatibility
interference emission
interference immunity

EN 61326-1
Class B
to industrial requirements

Housing

Housing type

plastic housing for panel mounting to IEC 61554

Depth behind panel

90 mm

Ambient/storage temperature range

0to 55°C/-30to +70°C

Climatic conditions

rel. humidity <90% annual mean, no condensation

Operating position

horizontal

Enclosure protection

to EN 60529, front IP65 / back 1P20

Weight (fully fitted)

Type 703045: approx. 2209
Type 703046: approx. 3809
Type 703048: approx. 4909

2009-09-30/00465477
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Interface

Modbus

Interface type RS422/485

Protocol Modbus, Modbus Integer, Modbus Master

Baud rate 4800, 9600, 19200, 38400

Device address 0 — 255

Max. number of stations 32

PROFIBUS-DP

Device address 0 — 255

Current interface

Interface type

current 0/20mA

Protocol Arburg
Baud rate 4800, 9600, 19200, 38400
Device address 0 — 255

Max. number of stations

depending on the current source or their voltage supply;
voltage drop per device: approx. 2.5V at 20mA

Approvals/marks of conformity

Mark of Testing laboratory Certificates/certification Test basis valid for

conformity numbers

c UL us Underwriters Laboratories |E 201387 UL 61010-1 dTRON 304 plast
CAN/CSA-C22.2 No. 61010-1 |dTRON 308 plast

2009-09-30/00465477
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Connection diagram, type 703045
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1 2 3 Terminal strip 3

L1(L+) ) 4 L
19[S §NL+ & K 110 — 240V AC " 20 — s0v /DG
2 IS [2]S Ll gL —N —°
AR g 3 _ 3
4 g 4 S S g % _O_Z 230V/3A (logic output 1)
5 2]
AN g 6 2(6]

7 3

; g z g Qs % :_O_Z 230V/3A (logic output 2)

Terminal strip 2

Resistance Resistance Resistance Resistance Thermo- Current Voltage Volta%e Terminal assignment of strip 1
thermometer thermometer thermometer i couple 0@2)—10v 0 —1 for analog input 2
transmitter
Ty A TP :
2 5| R LN o 2]5 [B]3
2 3 3 s Ux S g
23 - e 2 L BIE (7R
— Ix-/ Ix=~ o o
_[4] s L 5
56| bin1 Logic input 1 — Out3 (+) Logic output 3  Logic output level 12V or 18V
8| 7| -0 \-oqbin2 Logicinput2 —— Outé (+) Logic output 4  (see order details)
18] GND — GND ()
configurable
Terminal strip 1
Analog 2 logic Analog Relay 2 relays Solid-state PROFIBUS RS422 RS485 Current
input inputs output (changeover) (make) relay interface
B T B N o) |—o—/-o—5 ............ — VP (5V) — RxD+
[ 2] Anaoginpute.  —-o0-N\-o44 + EP — RxD/TXD-P (B) —— RxD - —lin
_g l—— connection as for Ux/ Ik
g3 analog input 1 GND - T s |—o-/o— 8 —— RxXD/TxD-N (A) — TxD + —— RxD/TxD + — | out
T Logic input 3+4 Analog output 5 Logic output 5 Logic output 5+8 Logic output 5 DGND TxD - —— RxD/TxD -
I ] O N0 B e e eaas — VP (5V) — RxD+
AN .
c | © | Analoginput 2 o \046 + (not possible) (not possible) —— RxD/TxD-P (B) —— RxD - —in
_g — connection as for Uyx/ Ik
gl\7 analog input 1 GND e — RxD/TxD-N (A) —— TxD+ —— RxD/TxD + —— | out
? Logic input 5+6 Analog output 6 Logic output 6 DGND TxD - —— RxD/TxD -
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Connection diagram, type 703046/48
Terminal strip 3

1 2

3

OO

St
Sho

BIWIN|| =

4

5

QOO  OOOD

(N[O

ole|o|~N|o |:| A=

QOO OO

11

L0,

12

13

15

16

L0 101001 1ON0L 1000

17

[ Supplyl

Outputs

Resistance
transmitter
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—1L1 L+

110 — 240V AC L 20 — 30V AC/DC

+ o .
u. 17V/20mA Supply voltage for 2-wire transmitter

(off-load voltage approx. 25V)

P 230V/3A (binary output 1)

P 230V/3A (binary output 2)

Thermo- Current Voltage Voltage Terminal assignment of strip 1
couple 0@2)—10v  0—1V for analog input 2

— Out3 (+) Logic output 3 | ggic output level 12V or 18V
— Out4 (+) Logic output 4 (see order details)

1]
52
23
_ 4]
" [6] -0-oq bin1 Logic input 1
- 7| o bin2 Logic input 2
58] |
& =
]
10 GND  -----memeeeii s —— GND ()
Terminal strip 1
Analog 2 logic Analog Relay
input inputs output (changeover)

Analog input 2
connection as for
analog input 1

Option 1

Analog input 2
connection as for
analog input 1

Analog input 2
connection as for
analog input 1

Option 3

Option 2
RI=[S]w0] [e]~N[o]n] [~w]n]-]
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OO B it (:

-0 \044
GND
Logic input 3+4

o N

-0-\-0+46
GND
Logic input 5+6

Ux

Analog output 5

Ux

Analog output 6

s

Logic output 5

SN
s

Logic output 6

A S (LTI T o
S p

GND
Logic input 7+8

Ux

Analog output 7

s

Logic output 7

2 relays Solid-state PROFIBUS RS422 RS485 Current
(make) relay interface
|—o—/o—5 ------------ — VP (5V) —RxD+

—— RxD/TxD-P (B) —— RxD - —in
|_o_/-o_8 & —— RxD/TxD-N (A) —— TxD + —— RxD/TxD + —— Il out
Logic output 5+8 Logic output5 ____ DGND — TxD- —— RxD/TxD -
|_o-/-o-e ------------ — VP (+5V) —RxD +

—— RxD/TxD-P (B) —— RxD - ——1in
I-o-/-o-9 t —— RxD/TxD-N (A) — TxD + — RxD/TxD + —— lout
Logic output 6+9  Logic output6 __ DGND  TXD- — RxD/TxD -
|-o-/o—7 ------------ — VP (+5V) —RxD +

—— RxD/TxD-P (B) —— RxD - ——in

.0_10 & —— RxD/TxD-N (A) —— TxD + —— RxD/TxD + —— | out

Logic output 7+0  Logic output 7 __ DGND — TxD- —— RxD/TxD -
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Dimensions

Type 703045
48

a4.

48
44.5

Type 703048
|

30

45",

S\
L]
2
v 4t
91.5
o 2 da
\l = J
Side-by-side mounting
Minimum spacing of panel cut-outs
Type horizontal | vertical
without setup plug:
703045 11mm 30mm
703046 11mm 30mm
703048 11mm 30mm
with setup plug (see arrow):
703045 11mm 65mm
703046 11mm 65mm
703048 11mm 65mm

2009-09-30/00465477
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Order details

Basic type

703045 JUMO dTRON316 plast, 48mm x 48 mm format

incl. analog input, 2 relays and 2 binary inputs or 2 logic outputs
703046 JUMO dTRONB3O8 plast, 48mm x 96 mm format (portrait format)
incl. analog input and 2 binary inputs, 2 relays and 2 logic outputs
703048 JUMO dTRON304 plast, 96 mm x 96 mm format

incl. analog input and 2 binary inputs, 2 relays and 2 logic outputs

Basic type extensions

2 Basic type 2

Version

8 Standard, with factory settings

9 Programming to customer specification
Logic outputs (2 are available as standard)
1]0/12v

0/18V

N

Type 703046/48 Type 703045 (no option 3)
1|2 | 3 | Option slots Max. number Max. number | Option 1 | Option 2
0|0 |0 |notused X X
1|1 {1 |Analog input 2 (universal) 1 1 X X
2 | 2 | 2 | Relay (changeover) 2 1 X -
3 | 3 | 3 | 2 relays (make contact) 2 1 X -
4| 4 | 4 | Analog output 2 2 X X
5|5 | 5|2 logic inputs 2 1 X X
6 | 6 | 6 | Solid-state relay 1A 2 2 X X
7 |7 |7 | RS422/485 interface 1 1 X X
8 | 8 | 8 | Profibus-DP interface 1 1 X X
9| 9 | 9 | Current interface 0/20mA 1 1 X X
X = allowed in this option slot, - = not allowed in this option slot
Supply
3 | 110 — 240V AC -15/+10%, 48 — 63Hz
5120 — 30V AC/DC, 48 — 63Hz
Extra codes

0 O O |none

2 1 4 | Math and logic module

2 1 7 | Ratio controller

2 1 8 | Difference controller

2 1 9 | Humidity controller

2 -0 J-0 /] |

703046 / 281 -140-23/000

Scope of delivery: - controller
- seal
- mounting brackets
- Operating Manual B70.3046.0 in DIN A6 format

1 mini-CD with the demo setup software and pdf documents in DIN A4 format (operating manual and additional documentation) can be ordered
separately. The individual documents and programs are downloadable from www.jumo.net (the software can be enabled for a charge).

2009-09-30/00465477
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JUMO DICON touch

Two-Channel Process and Program Controller
with Paperless Recorder and Touchscreen

Brief description

The DICON touch is a two-channel universal process and program controller that displays infor-
mation on a vibrant screen. The device is easy to operate via a touchscreen.

Both control channels use the tried-and-tested JUMO control algorithm with two possible optimi-
zation options. These enable a simple and highly-accurate startup. It also enables multiple zone
control, cascade control, or other complex control tasks.

The block diagram below illustrates the various different hardware options offered by the modular
hardware concept. Four analog universal inputs and up to eight external inputs can record a va-
riety of physical measured values with high precision. The actuators can be controlled directly in
the device with either an analog or digital setup. These can be expanded further through external
digital outputs. Interfaces such as Modbus (master/slave), PROFIBUS, PROFINET-RT or Ether-
net with Web server can be used for the communication with higher-order systems.

To ensure secure process operation, the device has a password-protected user administration
with individual assignment of rights for different levels or control commands. Screen masks for
controllers, program generators, recording, and for overview screens are ready-made and avail-
able. An individual process screen can be created using the configuration software. Using the
extra-code recording function, important analog and digital process values can be saved so that
they are tamper-proof, so that they can be graphically visualized, and so that they can be export-
ed via interface or USB stick in a tamper-proof fashion to the PC.

The configuration software ensures that the process controller can be easily programmed, that
math or logical coherences can be described, and that customer-specific linearizations can be
created. In addition, tools for simulating external signals or control paths are included. These
tools can also record for the duration of the startup.

A comprehensive alarm and limit-value concept as well as a flexible digital signal administration
complete the "all-in-one" device.

Block diagram

7 Digital inputs In1 to 7 = = Relay output OUT1
(potential free contact) E (changeover contact)
- : [S2) Relay output OUT2

Analog input (universal) In8 -

I g input ( ) I R - (changeover contact)

Analog input (universal) In9 -

I g input ( ) I ﬂ :> Digital/analog outputs OUT3

|Analog input (universal) In10 | I:> —

:> | Digital/analog outputs OUT5 |

|Ana|og input (universal) In11 | I:> g ouT6
» Digital/analog outputs OUT7
g :> OouUT8
‘» Digital/analog outputs OUT9

Voltage supply @ :> | 0ouUT10

-AC 110 to 240 V, +10/-15 % - = —

-AC/DC 24 V. +30/-25 % g :> Digital/analog outputs ggn;

USB interfaces H Interface COM2 (RS422/485)

- USB device “ <:> Modbus master or slave, Ethernet

- USB host PROFIBUS-DP or PROFINET device

[ Available ex-works

Interface COM1 (RS485)
[ Option

Modbus master or slave

|

Approvals/approval marks (see "Technical data")

.:‘i\l Us @ @j;._-r

V1.00/EN/00578870

Y[R o

| 142,00 | 182,00
Bk o HR@ o Bl & Ehdod
Praguesdcan e

Type 703571/...

Special features
« Vibrant 3.5-inch color screen,
with 320 x 240 pixels and 256 colors

« Easy-to-use program entry and program
control

¢ Interfaces standard: USB host, USB device,
RS485 (COM1)

¢ Available as interface COM2:
RS422/485 Modbus master/slave, PROFI-
BUS-DP, Ethernet and PROFINET-RT

 Integrated paperless recorder with tamper-
proof data storage (extra code)

« Individual process-screen display with con-
figurable edit boxes

« Math and logic functions

» Flexible through modular hardware

« Password-protected user administration
Five-digit analog value display

« Individual operator level

¢ Control loop and output value monitoring

« Integrated timer and time switch Service
and operating hours counter

« Web server for online visualization via a
web browser

¢ Alarm transmission by email

* Protection type on the front IP66

* AMS2750/CQI-9 calibration certificate
e cULus, GL, DIN EN14597 approval

70357100T10Z002K000
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Description

Controller types

The controller can be configured as a two-
state controller, three-state controller, modu-
lating controller, continuous controller, or con-
tinuous controller with integrated position
controller. The cycle time is 150 ms.

Parameter blocks

Four parameter blocks can be assigned to
each controller. Each parameter block has 15
parameters. The controller structures P, |, PD,
PI, and PID can be adjusted.

Self-optimization

Self-optimization also makes it possible for the
controller to be matched to the control path by
a user who is not a control technology expert.
The way the control path reacts to changes in
the actuating variable is evaluated in the pro-
cess. Two different optimization processes are
available. The oscillation method is preset as
the standard method in the controller.

User level

Up to 25 parameters of any type from the con-
figuration or parameter level can be included
in this level. These parameters, for example,
often need to be changed or made available to
operating personnel (see "User administra-
tion").

User administration

Password-protected user administration guar-
antees safe process operation. This function
allows the individual assignment of rights, en-
abling four users to access different levels and
control commands.

Setpoint values

Up to four setpoint values can be entered for
each controller channel. Toggling these set-
point values is controlled by two binary-coded
digital signals. However, the setpoint values
for both controllers can also be specified as an
external setpoint specification via an addition-
al analog input or an interface.

Program controller (extra code)

Ten programs with 50 sections can be pro-
grammed in the program controller. Each pro-
gram can be assigned a program name and
an icon.

Two setpoint values, section run times, operat-
ing contacts, tolerance bands, cycles, and pa-
rameter blocks can be assigned in each
program section.

The tolerance band monitoring function moni-
tors the actual value in an adjustable band
around the setpoint value. The output signal of
the tolerance band monitoring function can, for
example, also be used to stop the program.

Ramp function

The ramp function allows a continuous change
of the setpoint value to the ramp end value
(setpoint specification) for each controller

V1.00/EN/00578870

channel. After power ON, the ramp starts at
the current actual value. The slope of the ramp
is determined via different gradients for a ris-
ing and falling ramp. The ramp starts at the
time the setpoint value is changed or at the
same time as a digital signal. The ramp func-
tion can be controlled by digital signals or via
the functional level.

Limit value monitoring

There are 16 limit value monitorings each with
8 selectable alarm functions AF1 to AF8 avail-
able. The limit value can be fixed or be depen-
dant on another value (setpoint value).

Using additional parameters such as location
and value of the switching differential, switch
on/off delay, pulse function, type of acknowl-
edgement and start-up alarm suppression ex-
tensive functions may be realized. Processes
can be hindered through the start-up alarm
suppression, for example the activation of the
limit value monitoring during the start-up
phase.

Math and logic function (extra
code)

The math and logic module allows analog and/
or digital signals to be operated. The following
math formulas are available to the operators:
+, -, % 1, SQRT(), MIN(), MAX(), SIN(), COS(),
TAN(), **, EXP(), ABS(), INT(), FRC(), LOG(),
LN(), humidity and floating average, as well as
&, |, and (and).

Difference, ratio, and humidity can also be
configured on the device without extra code.

Analog inputs

The analog inputs (maximum of four) are uni-
versally configurable for RTD temperature
probes, thermocouples, resistors (resistance
transmitters, potentiometers), and standard
signals (current, voltage). Linearizations for
over 20 common measuring probes are
saved. A measured value offset or a fine ad-
justment can be carried out to compensate for
machine-specific deviations.

Due to the measuring circuit monitoring, out of
range measurements (too high or too low),
probe/cable break, and probe/cable short cir-
cuit are detected depending on the type of
measuring probe. Due to the measuring circuit
monitoring function, out of range (too high or
too low), probe/cable break, and probe/cable
short circuit are detected depending on the
type of measuring probe so that the system is
switched to a safe operating status (configu-
rable) in the event of a fault.

Customer-specific
linearization

A customer-specific linearization is additional-
ly possible. Programming is carried out with
the aid of the setup program, using a value ta-
ble with 40 pairs of values or a fourth-order
polynomial as a formula.

Analog outputs

Up to five analog outputs can be realized in the
device. They can be used, for example, as
controller outputs, setpoint value outputs, to

output results of the math formulas, or as ac-
tual value outputs. The signals are freely scal-
able.

Digital inputs

The signals of the seven standard digital in-
puts (potential-free contacts) can be used to
initiate different internal functions, for example
switching the parameter block, starting self-
optimization, or acknowledging limit value
monitoring.

Digital outputs

Up to 12 digital outputs can be realized in the
device (see block diagram). They can be used
as, for example, controller outputs, limit value
monitoring signals, results of logic operations,
or for programmer signals, etc.

External inputs

Eight external analog inputs and eight external
digital inputs can each by read via an inter-
face. The unit, range limits, and alarms can be
adjusted for the external analog inputs.

Timers

Two timer functions are provided as standard.
They can be used as relative timers or as
weekly time switches (linked to the real-time
clock).

Digital controller signals

There are eight digital control signals with dif-
ferent functions (OR operation, BCD opera-
tion, delay, inversion). The results are also
available to control internal functions or they
can be output to digital outputs.

Web server (online visualization)

This function is available with the insertion of
the Ethernet interface on expansion slot
COM2. All appearances in the device operat-
ing loop are automatically attainable without
configuration.

Alarm transmission by email

An email alarm can be sent to up to three ad-
dresses simultaneously via a mail server.

Up to five alarm messages can be configured;
the sending process is controlled by digital sig-
nals. There are five different alarm messages
for this. These are linked to specific digital sig-
nals from the device.

70357100T10Z002K000
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PROFINET-RT class B

Extra code 63 enables operation as a PROFI-
NET-RT device according to IEEE 802.1 in a
PROFINET network.

The GSDML that is part of the standard deliv-
ery is also available as a download on our
website.

The connection is made via two RJ-45 ports
on the rear of the device.

The slots can be configured in the setup pro-
gram. This configuration can then be printed
out as a PDF file.

All the standard Ethernet applications such as
setup, PCC/PCA, and web server are also
available here.

The integration of acyclical services is also
possible. It is explained in the enclosed inter-
face description.

[ —

Recording function (extra code)

Four analog channels and three digital chan-
nels can be recorded. They appear as line re-
corders with a time stamp. The recorder image
is always present. It is only possible to use the
"history" function and to extract the registry
data via PCC, PCA by means of the extra code
213 recording function.

16:2253 }

1F:21:41

|
051113 oia1se| o~ [ —
Master ‘IDD%l ‘Q' ||@|@|@| E.':‘;

Setup program

The setup program makes the controller easy
to configure and parameterize using a PC.
Data sets can thus be created, edited, and
transferred to the controller, and can be ex-
tracted from there. The data can be saved and
printed. The setup program supports multiple
national languages, including German, Eng-
lish, and French.

V1.00/EN/00578870

External relay or logic modules
ERS8 (accessories)

By connecting two ER8 external logic mod-
ules, eight relay or digital outputs (12 /20 mA)
can be added to the device in each case. The
control takes place via interface RS422/
RS485. The setup program is essential for the
configuration of the ER8 module that is mount-
able on the DIN-rail. Two ER8 modules can be
connected.

70357100T10Z002K000
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Display and operating concept
The DICON touch is operated via a resistive touchscreen and also reacts to finger pressure. Commercially available pens with plastic tips can also
be used.

Dol e 2

78,8

Craritiufhr 1
TB.R"c
|

(1R

(LED Preseery ——

(Factory setting: switched off)

Controller screen 1 Controller screen
Controller 1 Controller 2 |
x  248°C x 3187
ki 25 =& | 10 @
K @ k2 @ Kl @ K2 @
070211 0052:44] < | =5 _’ 060111 FTBET| _’ 180111 158:21:32) |
Magter Qg%lft]lgléhl@ 100%) ﬂ (2] @ 1DD%| & |@| | |

Only available with option 223

contraoller

K\lma1

*[500°C

1
°C

QU | | Current/A Sollwert 1 °¢|[zollwart 2
% Voltiji OP Stk 1 %75:’32 @ Stk ?63,34 @
12,6
— iner,W Iprmglaufzeit 000041
PG| s 53 % @ & WO uf 1

200213
Master

i = A

Data recording and evaluation
only available with option 213

|

Phasenwinke | Leistung
o =
000 247 35000 5,3 weatt

TvA Temperatur Qut ‘“erbrauch Qut

35°¢C & 15,4 kw'h &

Widerstand Fan Maxstrom Fan

30 0hm b 24 a b

1h141 !
061113 01:41:32 e ‘ 200213 08:29:08) | e ' 200213 0E:24:20 e e
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L

2 function keys

Alarm/event list
Device settings menu
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Controller parameters

The parameters and their meanings are listed in the table. Some parameters may be missing or meaningless for a particular type of controller.
Three-state controllers have two controller structures that can be parameterized differently for "heating" and “cooling.” Four parameter blocks can
be managed for both of the controller channels.

Parameters Value range Default setting Meaning

Proportional band Xp1 0 to 9999 digits 0 digits Size of the proportional band

Proportional band Xp2 0 to 9999 digits 0 digits The controller structure has no effect at 0!

In the case of a continuous controller, Xp1 and Xp2 must be > 0.

Derivative time Tvl 0109999 s 80s Influences the differential component of the controller output signal

Derivative time Tv2 0109999 s 80s

Reset time Tnl 0109999 s 350s Influences the integral component of the controller output signal

Reset time Tn2 0109999 s 350 s

Cycle time Cyl 0t0999.9s 20.0s When using a switched output, the cycle time should be chosen so that

Cycle time Cy2 01t0999.9s 20.0s the energy supply to the process is as continuous as possible without
overloading the switching elements.

Contact spacing Xsh 0 to 999.9 digits 0.0 digits Spacing between the two control contacts for three-state controllers,
modulating controllers, and continuous controllers with integrated posi-
tion controller

Switching differential Xd1 0 to 999.9 digits 1.0 digit Hysteresis for switching controllers with proportional band = 0

Switching differential Xd2 0 to 999.9 digits 1.0 digit

Actuator time TT 510 3000 s 60 s Used run time range of the control valve for modulating controllers

Working point YO -100 to +100 % 0% The output level for P and PD controllers (if x = w then y = YO)

Output level limits Y1 0to 100 % 100 % The maximum limit for the output level

Output value limits Y2 -100 to +100 % -100 % The minimum limit for the output level

Minimum relay ON time Tkl 0.000t0 60.00s |0.000s Limits the frequency of switching for switched outputs

Minimum relay ON time Tk2 0.000t0 60.00 s |0.000s

V1.00/EN/00578870
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Technical data

Analog inputs
General information

Standard number

Two universal analog inputs

Optional number

Two additional universal analog inputs via optional boards

A/D converter

Dynamic resolution up to 16-bit (for all input types)

Galvanic isolation

See chapter "Galvanic isolation"

Thermocouples

Description Standard Measuring range Measuring accuracy? Ambient tempera-
ture influence

Fe-CuNi “L” DIN 43 710 -200 to +900 °C <0.25% <100 ppm/K
Fe-CuNi “J” DIN EN 60584 -200 to +1200 °C <0.25% <100 ppm/K
Cu-CuNi “U” DIN 43 710 -200 to +600 °C <0.25% <100 ppm/K
Cu-CuNi “T” DIN EN 60584 -200 to +400 °C <0.25% <100 ppm/K
NiCr-Ni “K” DIN EN 60584 -200 to +1372 °C <0.25 %P <100 ppm/K
NiCr-CuNi “E” DIN EN 60584 -200 to +1000 °C <0.25% <100 ppm/K
NiCrSi-NiSi “N” DIN EN 60584 -100 to +1300 °C <0.25% <100 ppm/K
Pt10Rh-Pt “S” DIN EN 60584 -50to 1768 °C <0.25 %° <100 ppm/K
Pt13Rh-Pt “R” DIN EN 60584

Pt30Rh-Pt6Rh “B” DIN EN 60584 0to 1820 °C <0.25 % <100 ppm/K
Pt40Rh-Pt20Rh ASTM E1751M-09 0to 1888 °C <0.25 %°® <100 ppm/K
Ir40Rh-Ir ASTM E1751M-09 0to 2110 °C <0.25% <100 ppm/K
W5Re-W26Re “C” ASTM E230M-11 0to 2315 °C <0.25% <100 ppm/K
W3Re-W25Re “D” ASTM E1751M-09 0to 2315 °C <0.25% <100 ppm/K
Chromel®-Copel® GOST R 8.585-2001 |-200 to +800 °C <0.25% <100 ppm/K
Chromel®-Alumel® (like NiCr-Ni "K") GOST R 8.585-2001 |-200 to +1372 °C <0.25% <100 ppm/K
Fe-CuNi "L" GOST R 8.585-2001 | -200 to +800 °C <0.25% <100 ppm/K

Smallest measuring span

Type L, J, U, T, K, E, N, Chromel®-Alumel®; 100 K
Type S, R, B, D, C, W3Re/W26Re, Chromel®-Cope®I: 500 K

Measuring range start/end

Freely programmable within the limits in steps of 0.1 K

Cold junction

GOSTR

Pt100 internal, thermostat constant or external temperature probe

Reference point accuracy (internal)

+1K

Reference point temperature (external)

0 to +100 °C adjustable

Sampling rate

Controller 1(2): 150 ms in total

Input filter

Digital filter, 2nd order, filter constant can be set from 0 to 10.00 s

Special features

Can also be programmed in °F

® o o T o

V1.00/EN/00578870

The accuracy values refer to the maximum measuring range. Smaller measuring ranges lead to reduced linearization accuracy.
The accuracy values are first guaranteed from -150°.
The accuracy values are first guaranteed from 0 °C
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RTD temperature probe

Description Standard Measuring range Measuring accuracy? Ambient
temperature influence

Pt50 DIN EN 60751 -200 to +850 °C <0.05 % <50 ppm/K
Two-wire circuit
Three-wire circuit

Cu50 IEC 60 317 -50 to +200 °C <0.15% <50 ppm/K
Two-wire circuit
Three-wire circuit

Pt100 DIN EN 60751 -200 to +850 °C <0.05 % <50 ppm/K
Two-wire circuit
Three-wire circuit

Pt500 DIN EN 60751 -200 to +850 °C <0.1% <50 ppm/K
Two-wire circuit
Three-wire circuit

Pt1000 DIN EN 60751 -200 to +850 °C <0.1% <50 ppm/K
Two-wire circuit
Three-wire circuit

Ni100 DIN 43760 -60 to +250 °C <0.15% <50 ppm/K
Two-wire circuit
Three-wire circuit

Ni1000 DIN 43760 -60 to +250 °C <0.1% <50 ppm/K
Two-wire circuit
Three-wire circuit

KTY11-6 -50 to +150 °C <1% <50 ppm/K
Two-wire circuit

Pt50 GOST 6651-99 -200 to +850 °C <0.05% <50 ppm/K
Two-wire circuit
Three-wire circuit

Pt100 GOST 6651-94 -200 to +850 °C <0.05% <50 ppm/K
Two-wire circuit
Three-wire circuit

Cu50 GOST 6651-94 -50 to +200 °C <0.15% <50 ppm/K
Two-wire circuit
Three-wire circuit

Culo0o GOST 6651-94 -50 to +200 °C <0.15% <50 ppm/K
Two-wire circuit
Three-wire circuit

Smallest measuring span 15K

Measuring current Pt100 approx. 250 uA, Pt1000 approx. 100 pA

Sensor lead resistance Max. 10 Q per cable for two-wire and three-wire circuits

Lead compensation Not required for a three-wire circuit. For a two-wire circuit, the lead compensation can

be compensated for in the software by correcting the process value.

Measuring range start/end Freely programmable within the limits in steps of 0.1 K

Sampling rate Controller 1(2): 150 ms in total

Input filter Digital filter, 2nd order; filter time constant can be set from 0 to 100 s

Special features Can also be programmed in °F

2 The accuracy values refer to the maximum measuring range. Smaller measuring ranges lead to reduced linearization accuracy.

V1.00/EN/00578870
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Standard signals

JUMO Instrument Co. Ltd.

Temple Bank, Riverway

JUMO Process Control, Inc.
6733 Myers Road
East Syracuse, NY 13057, USA

(JUMO)

Input resistance Rg > 500 kQ

DC 0(2) to 10 V

Description Measuring range Measuring accuracy? Ambient
temperature influence
Freely scalable voltage <0.1% <100 ppm/K

Input resistance Rg > 100 kQ DCOtolV
0to 100 mV
Smallest measuring span 5mV

Measuring range start/end

Freely programmable within the limits in steps of 0.01 mV

Current (voltage drop < 2 V), freely scalable

DC 0(4) to 20 mA <01%

<100 ppm/K

Smallest measuring span

0.5mA

Measuring range start/end

Freely programmable within the limits in steps of 0.01 mA

above/below measured range

Limits in accordance with NAMUR recommendation NE 43 in case of deviation

Signal type 2to 10 V

Signal type 4 to 20 mA

Measurement information M 1.9t010.25V 3.81t0 20.5 mA
Failure information A for deviation below measured value/short-circuit ("NAMUR <18V <3.6 mMA
Low")

Failure information A for deviation above measured value/probe break ("NAMUR >105V >21 mA
High")

Sampling rate Controller 1(2): 150 ms in total

Input filter Digital filter, 2nd order; filter constant can be set from 0 to 10.0 s

Galvanic isolation

See Kapitel "Electrical data", Seite 10 and
Kapitel "Galvanic isolation", Seite 12

Resistance transmitter

Min. 100 Q, max. 4 kQ <0.5 %P

<100 ppm/K

Connection type

Resistance transmitter: three-wire circuit

Smallest measuring span

60 Q

Sensor lead resistance

Max. 10 Q per cable for two-wire and three-wire circuits

Resistance values

Freely programmable within the limits in steps of 0.1 Q

Sampling rate

Controller 1(2): 150 ms in total

Input filter

Digital filter, 2nd order, filter constant can be set from 0 to

10.00s

2 The accuracy values refer to the maximum measuring range. Smaller measuring ranges lead to reduced linearization accuracy.
b The accuracy values refer to the maximum measuring range (initial resistance Ra + loop resistance RS + end resistance Re).

Measuring circuit monitoring

In the event of a malfunction, the outputs move to a defined (configurable) status.

Measuring probe Out of range Probe/cable short circuit | Probe/cable break
Thermocouple is detected is not detected is detected
RTD temperature probe is detected is detected is detected
Voltage

2t010V is detected is detected is detected
Oto10V is detected is not detected is not detected
OtolV is detected is not detected is not detected
Current

410 20 mA is detected is detected is detected
0to 20 mA is detected is not detected is not detected
Resistance transmitter is not detected is not detected is detected

Digital inputs

Standard number

7

Control

Potential-free contact

V1.00/EN/00578870
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Analog outputs

Per optional board (OUT3, 5, 7, 9 and OUT11 are possible)

1 analog output (configurable)
A/D converter 12 bit resolution
Voltage DC 0(2) to 10 V
Current DC 0(4) to 20 mA

Load resistance R|q Accuracy Ambient temperature influ-
ence

>500 Q +0.25 % +100 ppm/K

<500 Q +0.25 % +100 ppm/K

Digital outputs
Standard

Two relay outputs (changeover contact)
Switching capacity AC

Switching capacity DC

Contact life

AC 230V/24V; 3(0,5) A; cose=1(> 0,6); D300
DC 24V; 3(0,5; 1 =7ms) A
250,000 operations at nominal load

Per optional board

One relay output (changeover contact)
Switching capacity AC

Switching capacity DC

Contact life

AC 230V/24V; 3(0,5) A; cosp=1(> 0,6); D300
DC 24V; 3(0,5; 1 =7ms) A
250,000 operations at nominal load

Two relay outputs (N/O contact)?
Switching capacity AC

Switching capacity DC

Contact life

AC 230V/24V; 3(0,5) A; cosp=1(= 0,6); D300
DC 24V; 3(0,5; T =7ms) A
250,000 operations at nominal load

One solid state relay
Switching capacity
Protection circuitry

1 A at AC 230V, resistive load
Varistor

Two solid state relay for motor actuators
Switching capacity
Protection circuitry

1AatAC 230V,
RC combination

One logic output
(voltage supply for transmitter)

DC 0/22 V, max. 30 mA (short-circuit proof)

Two logic outputs

DC 0/12 V max. 20 mA (short-circuit proof, not galvanically isolated)

Two PhotoMOS® relaysb

DC 45V, max. 200 mA, (galvanically isolated from each other, not short-circuit proof)
AC 30V, max. 200 mA, (galvanically isolated from each other, not short-circuit proof)

a8 Combining a mains voltage circuit with a protective low-voltage circuit on the "dual normally open contact" option is not admissible.

b PhotoMOS is a registered trademark of Panasonic Corporation.

Controllers

Controller types

Inverse/direct two-state controller, three-state controller, three-state modulating con-
troller, inverse/direct continuous controller, continuous controller with integrated posi-
tion controller

Controller structures

P, PD, PI, PID

Sampling rate

150 ms

Parameter blocks

Four parameter blocks per controller

Screen

Resolution, size

320 x 240 pixels, 3.5"

Type, number of colors

TFT color screen, 256 colors

Brightness setting

Adjustable on the device

Device operation

Via resistive touchscreen

Screensaver

Via waiting period or control signal

Display operating life

50 000 h

V1.00/EN/00578870
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Electrical data

Voltage supply
Connection
Voltage

At the back via screw terminals
AC/DC 24 V +30/-25%, 48 to 63 Hz or AC 110 to 240 V +10/-15 %, 48 to 63 Hz

Power consumption

At voltage supply 230 V: max. 15 VA/7W
At voltage supply 24 V: max. 12VA/9W

Inputs and outputs
Connection
Conductor cross section

At the back via screw terminals
Max. 2.5 mm 2, wire or strand with end sleeve

Electrical safety

According to DIN EN 61010-1
Overvoltage category lll, pollution degree 2

Electromagnetic compatibility
Interference emission
Interference immunity

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

Memory data recorder

When recording:
4 analog signals
3 digital signals

Memory cycle Recording interval

1s approx. 44 days

5s approx. 220 days

10s approx. 441 days

60 s approx. 2646 days (7 years, 91 days)

Environmental influences

Ambient/storage temperature range

-5to +55 °C/-30 to +70 °C

Resistance to climatic conditions

Humidity 3K3 (DIN EN 60721-3-3) with extended temperature range,
rel. humidity < 95 % mid-year without condensation

Case
Site Altitude maximum 2000m above sea level
Case type Plastic front frame with metal case barrel (for indoor use only)

Front frame dimensions

96 mm x 96 mm

Panel cut-out

92%0-8 mm x 92+98 mm according to DIN IEC 61554

Close mounting

Spacing between the panel cut-outs, min. 35 mm horizontally and min. 80 mm verti-
cally

(including the viewing angle of the TFT color screen)

Panel thickness Max. 5 mm

Depth behind panel Max. 130 mm

Mounting Four mounting brackets
Operating position Any

Horizontal +65°, vertical +40 to -65°

Protection type

Front IP66, rear IP20, according to DIN EN 60529

Weight (fully fitted)

approx. 1000 g

Approvals/approval marks

Testing agency

Approval mark Certificate/certification Inspection basis Valid for
number
GL - hardware Germanischer Lloyd 11 172-14 HH Environmental Category C | All modules except
GL - software EMC 1 PROFINET-RT
cULus Underwriters Laboratories 20150622-E201387 UL 61010-1 All modules
DIN DIN CERTCO TR1238 DIN EN 14597 All modules except
PROFINET-RT
V1.00/EN/00578870 70357100T10Z002K000
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Connection elements

113}
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(s)

3 (4]
(g L] 11} [12)

1) Analog input IN8 (2) Analog input IN9
3) Expansion slot for analog input IN10 4) Expansion slot for analog input IN11
(5) Voltage supply (6) Relay output OUT2

AC 240V +10/-15 %, 48 to 63 Hz, max. 38.1 VA

AC/DC 24 V +30/-25%, 48 to 63 Hz,

max. 21.9 VA/11.5W
(@) Relay output OUT1 (8) Expansion slot for outputs OUT3/4
9) Expansion slot for outputs OUT5/6 (10) Expansion slot for outputs OUT7/8
(11) Expansion slot for outputs OUT9/10 (12) Expansion slot for outputs OUT11/12
(13) COML1 interface RS485 (14) Expansion slot for COM2 interface
(15) Digital inputs IN1 to 7
V1.00/EN/00578870 70357100T10Z002K000
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Galvanic isolation

Analog input IN8 > 22 22 ¢ Analog output
f—>1 l—>
AC 30V AC 30V
DC50V DC50V
Analoq N ) M
nalog input IN11 > U U ( Relay outputs
—»l —>l
AC30V AC 3600V
DC50V
Digital input 1 ) )) ¢ 2 PhotoMOS® solid state relay
. I 44 2 U,..=DC 45V, | =200 mA
Digital input 7 . AC 30V z_( U= AC 30V, I, = 200 mA
(potential free ’ DC50V
contact)
22 ( 2 solid state relay outputs
Voltage supply | l—> H : AC230V, 1A
AC 240V > 22 for controlling motor actuators
—> AC 3600V
AC 3600 V
Voltage supply . Y ) )
AC/DC 24V > U € 2 logic outputs
) [—( D(ri 0112_ V,_Enax. %0 mA
AC 3600V (short-circuit proof)
USB ) 22 ¢ 1 logic output
(host, device) —> DC 0/22_ V, max. 30 mA
AC 30V (short-circuit proof)
DC50V
RS422/485 D, R 22 ( 1 solid state relay output
—>i > AC230V,1A
AC30V AC 3600V
DC50V
PROFIBUS ) 22 22 C Ethernet, PROFINET
f—>1 >
AC30V AC 30V
DC50V DC50V

V1.00/EN/00578870
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Connection diagram

The connection diagram included in the data sheet provides initial information about the connection options. Only use the installation instructions
or the operating manual for the electrical connection. The know-how and the correct technical implementation of the safety warnings/instructions
contained in these documents are the prerequisite for the installation, electrical connection, and initial start as well as for the safety during opera-

tion.

Analog inputs
Input IN8, IN9 as standard

Data Sheet 703571 Page 13/23

Two analog inputs can be added to input (IN10), (IN11) optional boards

Connection

(Connection ele-
ment)
Input

Symbol and terminal designation

Thermocouple

RTD temperature probe
Two-wire circuit

RTD temperature probe
Three-wire circuit

Voltage DC 0(2) to 10 V

Voltage DC0Oto 1V

Voltage DC 0 to 100 mV

Current DC 0(4) to 20 mA

Resistance transmitter

A = Start
E=End
S = Slider

(1) IN8
(2) IN9
(3) IN10
(4) IN11

—O
2
9 3
O
4

V1.00/EN/00578870
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point for both controllers or for a limit value monitoring.
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TIP!

Probes for the operating medium air

Note: Because of the high response accuracy, the use of thermowells (pockets) is not admissible.

Actual type designation Old type Probe type Temperature range | Nom. length mm Process connection
designation

RTD temperature probe Data Sheet 90.2006
902006/65-228-1003-1-15-500-668/000 - 1 x Pt100 -170 ... +700°C 500
902006/65-228-1003-1-15-710-668/000 - 710
902006/65-228-1003-1-15-1000-668/000 - 1000
902006/55-228-1003-1-15-500-254/000 - 1 x Pt100 -170 ... +700°C 500
902006/55-228-1003-1-15-710-254/000 - 710
902006/55-228-1003-1-15-1000-254/000 - 1000
902006/65-228-2003-1-15-500-668/000 90.271-F01 2 x Pt100 -170 ... +700°C 500 Stop flange,
902006/65-228-2003-1-15-710-668/000 90.272-F01 710 movable
902006/65-228-2003-1-15-1000-668/000 90.273-F01 1000
902006/55-228-2003-1-15-500-254/000 - 2 x Pt100 -170 ... +700°C 500 movable
902006/55-228-2003-1-15-710-254/000 - 710 G1/2 compression
902006/55-228-2003-1-15-1000-254/000 - 1000 clamp
Thermocouples Data Sheet 90.1006
901006/65-547-2043-15-500-668/000 90.019-FO1 2 x NiCr-Ni, Type ,K“ -35 ... +800°C 500 Stop flange,
901006/65-547-2043-15-710-668/000 90.020-FO1 710 movable
901006/65-547-2043-15-1000-668/000 90.021-FO1 1000
901006/65-546-2042-15-500-668/000 90.019-F11 2 x Fe-CuNi, Type ,L* -35 ... +700°C 500
901006/65-546-2042-15-710-668/000 90.020-F11 710
901006/65-546-2042-15-1000-668/000 90.021-F11 1000
901006/66-550-2043-6-500-668/000 90.023-F01 2 x NiCr-Ni, Type ,,K“ -35... +1000°C 500
901006/66-550-2043-6-355-668/000 90.023-F02 355
901006/66-550-2043-6-250-668/000 90.023-F03 250
901006/66-880-1044-6-250-668/000 90.021 1 x PT10Rh-PT, Type ,S* 0...1300°C 250
901006/66-880-1044-6-355-668/000 90.022 355
901006/66-880-1044-6-500-668/000 90.023 500
901006/66-880-2044-6-250-668/000 90-D-021 2 x PT10Rh-PT, Type ,S“ 0...1300°C 250 Stop flange,
901006/66-880-2044-6-355-668/000 90-D-022 355 movable
901006/66-880-2044-6-500-668/000 90-D-023 500
901006/66-953-1046-6-250-668/000 90.027 1 x PT30Rh-PT6Rh, Type ,B“ | 600 ... 1500°C 250
901006/66-953-1046-6-355-668/000 90.028 355
901006/66-953-1046-6-500-668/000 90.029 500
901006/66-953-2046-6-250-668/000 90-D-027 2 x PT30Rh-PT6RN, Type ,B“ | 600 ... 1500°C 250
901006/66-953-2046-6-355-668/000 90-D-028 355
901006/66-953-2046-6-500-668/000 90-D-029 500
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Probes for the operating medium water and oil

Note: Because of the high response accuracy, the use of thermowells (pockets) is not admissible.

Actual type designation Old type Probe type Temperature range Nom. length mm Process connection
designation

RTD temperature probe Data Sheet 90.2006

90.2006/10-402-1003-1-9-100-104/000 1 x Pt100 -40 ... +400°C 100 G1/2 screw connection

90.2006/10-402-2003-1-9-100-104/000 2 x Pt100 100

902006/54-227-2003-1-15-710-254/000 90.272-F02 2 x Pt100 170 ... 550°C 65...670 movable

902006/54-227-1003-1-15-710-254/000 90.272-F03 1 x Pt100 65...670 G1/2 compression clamp

902006/10-226-1003-1-9-250-104/000 90.239 1 x Pt100 170 ... 480°C 250 G1/2 screw connection

902006/10-226-2003-1-9-250-104/000 90-D-239 2 x Pt100 250

Thermocouples Data Sheet 90.1006

901006/54-544-2043-15-710-254/000 90.020-F02 2 x NiCr-Ni, Type ,K* -35 ... 550°C 65..670 movable

901006/54-544-1043-15-710-254/000 90.020-F03 1 x NiCr-Ni, Type ,K* 65...670 G1/2 compression clamp

901006/54-544-2042-15-710-254/000 90.020-F12 2 x FeCuNi, Type ,L* 65..670

901006/54-544-1042-15-710-254/000 90.020-F13 1 x FeCuNi, Type ,L* 65..670

Note: Because of the high response accuracy, only use thermowells (pockets) that are included in the scope of delivery.

Actual type designation Old type Probe type Temperature range Nom. length mm Process connection
designation
RTD temperature probe Data Sheet 90.2006
902006/53-505-2003-1-12-190-815/000 90D239-F03 2 x Pt100 -40 ... +400 °C 190
902006/53-507-2003-1-12-100-815/000 90.239-F02 2 x Pt100 -40 ... +480 °C 100
902006/53-507-2003-1-12-160-815/000 90.239-F12 (arranged one 160
below the other
902006/53-507-2003-1-12-190-815/000 in protection tube) 190
902006/53-507-2003-1-12-220-815/000 90.239-F22 220
902006/53-507-1003-1-12-100-815/000 90.239-F01 1 x Pt100 -40 ... +480 °C 100 weld-in sleeve
902006/53-507-1003-1-12-160-815/000 90.239-F11 160
902006/53-507-1003-1-12-220-815/000 90.239-F21 220
902006/53-505-1003-1-12-190-815/000 90.239-F03 1 x Pt100 -40 ... +400 °C 190
902006/53-505-3003-1-12-100-815/000 90.239-F07 3 x Pt100 -40 ... +400 °C 100
902006/53-505-3003-1-12-160-815/000 90.239-F17 160
902006/53-505-3003-1-12-220-815/000 90.239-F27 220
902006/40-226-1003-1-12-220-815/000 90.280-F30 1 x Pt100 -170 ... +480°C 220 weld-in sleeve
902006/40-226-1003-1-12-160-815/000 90.280-F31 160
902006/40-226-1003-1-12-100-815/000 90.280-F32 100
Thermocouples Data Sheet 90.1006
901006/53-543-1042-12-220-815/000 90.111-FO1 1 x Fe-CuNi Type ,L“ -35 ... 480°C 220 weld-in sleeve
901006/53-543-2042-12-220-815/000 90.111-F02 2 x Fe-CuNi Type ,L“ 220
Probes for the operating medium water, oil and air
Note: Because of the high response accuracy, the use of thermowells (pockets) is not admissible.
Actual type designation Old type Probe type Temperature range Install. length mm | Process connection
designation
RTD temperature probe Data Sheet 90.2006
90.2006/10-390-1003-1-8-250-104/000 |90.210—F95 |1 x Pt100 |max. 300°C \250 \
Thermocouples Data Sheet 90.1006
901006/45-551-2043-2-xxxx-11-xxXX | |2 x NiCr-Ni, Type ,K* | max. 1150°C ‘ 50...2000 ‘
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Analog outputs

One analog output can be added to output OUT 3/4 to 11/12 using optional boards

(11) OUT9/10
(12) OUT11/12

Connection (Connection ele- Symbol and terminal designation

ment)

Input
One analog output (8) OUT3/4 +——0 1
DC 0/2t0 10 V or DC 0/4 to 20 mA (9) OUT5/6 Uy Ix
(configurable) (10) OUT7/8 -———— 02

Digital inputs

Input IN1 to 7 as standard (cannot be extended)

as standard

.

Connection (Connection ele- Symbol and terminal designation
ment)
Input
Digital input, potential-free contact (15) IN1to 7 /—O 3,4,5,6,7,8,9

10
Digital outputs
OUT1 and OUT?2 as standard
The controller is fitted with two relay outputs (changeover contacts) as standard.
Connection (Connection ele- Symbol and terminal designation
ment)
Output
Relay output (changeover contact) (6) OUT2 1
(7) OUT1
2
Ii/ Z 3
Outputs OUT 3/4 to 11/12 are expandable using the following optional boards
Connection (Connection ele- Symbol and terminal designation
ment)
Output
One relay output (changeover contact) | (8) OUT3/4 1
(9) OUT5/6
(10) OUT7/8 2
(11) OUT9/10
(12) OUT11/12 3
Two relay outputs (N/O contact)? 1
y outputs ( ) oGP
2
———0
3
cr\op—o
4
———0
One solid state relay 1
AC 230V, 1A R E
= 5

V1.00/EN/00578870
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Connection

One logic output
DC 0/22 V, max. 30 mA
(short-circuit proof)

Two logic outputs

DC 0/12 V max. 20 mA
(short-circuit proof,

not galvanically isolated from each
other)

Two PhotoMOS® relaysb
max. DC 45V, 200 mA
max. AC 30 V, 200 mA
(galvanically isolated)

Two solid state relays

AC230V,1A

(for controlling the left and right-hand
motor actuators, galvanically isolated)

(Connection ele-
ment)
Output

Symbol and terminal designation
+——0 1
Uy Ix
T 2
f—— 0 1
Ux: Ix
- 5 2
+———O 3
Ux: Ix
- e
—O0 1
il
—20 2
0 3
il
0 4
. fomTm T A
sl — !
— t—"w; i ! L1 i
—_ NS 1 !
1 _J‘\ !
! .
3 ' Mo
o o T M
LAY !
' G : _____________ i

a8 Combining a mains voltage circuit with a protective low-voltage circuit on the "dual normally open contact" option is not admissible.

b PhotoMOS is a registered trademark of Panasonic Corporation.

Voltage supply (according to nameplate)

AC 230V (DC 24V)

Connection

(Connection ele-
ment)

Symbol and terminal designation

Protection conductor

Neutral conductor

Line conductor

PE
N (L-)

L1(L+)

@0
2
ol

PE

L1

V1.00/EN/00578870
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JUMO Process Control, Inc.

6733 Myers Road

East Syracuse, NY 13057, USA

Phone: 315-437-5866
1-800-554-5866

Interfaces
USB device, USB host and COM1 interfaces as standard

(galvanically isolated)

2 TxD-/RxD-

Connection (Connection ele- Symbol and terminal designation
ment)
USB device interface (21)
USB host (20)
[—
COM1 serial interface RS485 (13) 1 TXD+/RxD+ Transmission/received

data +
Transmission/received
data -

COMz2 interface can be expanded using optional boards

Serial interface RS485
(galvanically isolated)

Connection (Connection ele- Symbol and terminal designation
ment)

Ethernet (14) ez 1TX+ Transmission data +
- 2 TX- Transmission data -

E 3 RX+ Received data +

- 6 RX- Received data -

Serial interface RS422 1 RxD+ Received data +

(galvanically isolated) 2 RxD- Received data -
3 TxD+ Transmission data +
4 TxD- Transmission data -

3 TXD+/RxD+
4 TxD-/RxD-

Transmission/received
data +
Transmission/received
data -

PROFIBUS-DP 3 RxD/TxD-P (B) Transmission/received
(@) 5 DGND data +
6 VP (+5V) Ground
o @R s 8 RXD/TXD-N (A) Voltage supply
E; -+o :I: g Transmission/received
T2 el > data -
(@)
PROFINET-RT 1TX+ Transmission data +
— 2 TX- Transmission data -
= 3 RX+ Received data +
= 6 RX- Received data -

V1.00/EN/00578870
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Dimensions

Panel thickness
— 130.9 - panel thickness 96

123, A‘:\zm

1

0 o
|

90.5

7

{04

96

\

-Q,—'— ----- 92 +0.8
—
a= [ DXE D ( D
(=189} € d § D ( ) :‘
C D C D¢ — @
u ]} [ em— [em— er——J
[e— oD o — /
e D e ) gg( =) o~ 3 V _ /// (22)
[¢ [¢ ) = D N h <0
()
(= C ) C ) Q —— +
=== ! ¢ )} C D @ 8).]
iy ———
(20) (21)
(20) USB host interface (21) USB device interface for setup

(22) Panel cut-out

Scope of delivery

« 1 controller in the ordered version
¢ 1 Operating Manual
¢ 1 panel seal 4 retaining elements for panel installation
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Order details

(1) Basictype
703571 JUMO DICON touch - two-channel process and program controller with RS485 interface
(2) Version
8 Standard with default settings
9 Customer-specific configuration (specifications in plain text)

(3) National language of display texts

01 German

02 English

03 French
(4) Input IN10

00 Not used

10 Analog input (universal)
(5) InputIN11

00 Not used

10 Analog input (universal)
(6) Outputs OUT3/4

00 None

11 One relay (changeover contact)

12 Two relays (N/O contact)

13 One solid-state relay 230 V, 1 A

14 One logic output DC 0/22 V max. 30 mA

15 Two logic outputs 0/12 V, 20 mA

16 One analog output

17 Two PhotoMOS® relays?

20 Two solid state relays 230 V, 1 A for motor actuator (double slot: OUT3/4 and OUT7/8)
(7)  Outputs OUT5/6

00 None

11 One relay (changeover contact)

12 Two relays (N/O contact)

13 One solid-state relay 230 V, 1 A

14 One logic output 0/22 V, max. 30 mA

15 Two logic outputs 0/12 V, 20 mA

16 One analog output

17 Two PhotoMOS® relays?

20 Two solid state relays 230 V, 1 A for motor actuator (double slot: OUT5/6 and OUT9/10)
(8) Outputs OUT7/8 (not available for assignment with module 20 on OUT3/4)

00 None

11 One relay (changeover contact)

12 Two relays (N/O contact)

13 One solid-state relay 230 V, 1 A

14 One logic output 0/22 V, max. 30 mA

15 Two logic outputs 0/12 V, 20 mA

16 One analog output

17 Two PhotoMOS® relays?
(9) Outputs OUT9/10 (not available for assignment with module 20 on OUT5/6)

00 None

11 One relay (changeover contact)

12 Two relays (N/O contact)

13 One solid-state relay 230 V, 1 A

14 One logic output 0/22 V, max. 30 mA

V1.00/EN/00578870
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15 Two logic outputs 0/12 V, 20 mA
16 One analog output
17 Two PhotoMOS® relays 2
(10) Outputs OUT11/12
00 None
11 One relay (changeover contact)
12 Two relays (N/O contact)
13 One solid-state relay 230 V, 1 A
14 One logic output 0/22 V, max. 30 mA
15 Two logic outputs 0/12 V, 20 mA
16 One analog output
17 Two PhotoMOS® relays?
(11) Voltage supply
23 AC 110 to 240 V +10/-15 %, 48 to 63 Hz
39 AC/DC 24 V +30/-25 %, 48 to 63 Hz
(12) COM2 interface
00 Not used
08 Ethernet
54 RS422/485 Modbus RTU
63 PROFINET?
64 PROFIBUS-DP
(13) DIN-tested
000 Without approval
056 With DIN approval
(14) GL-tested
000 Without approval
062 With GL approval
(15) Extracode
000 Without extra code
213 Recording function
214 Math and logic module
223 Program controller
879 AMS2750/CQI-9°

2 PhotoMOS is a registered trademark of Panasonic Corporation
b In conjunction with PROFINET no GL and DIN approval available
¢ For the calibration certificate the channels to be checked are to be defined with the thermocouple type and the desired measuring points.

(1) r@ - Q -@® 6 -6 0 G (9 1 - 1) - 12) / (13) , (14 , (19
Order code / - - - - - /

Order example 703571 / X - X - X X - X X X X X - X - X I X , X , X

2 List extra codes in sequence, separated by commas.
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Accessories

Item Parts no.
Modules for expansion slots:

One analog input (universal) 00581159
One relay output (changeover contact) 00581160
Two relay outputs (N/O contact) 00581162
One logic output DC 0/22 V, max. 30 mA 00581165
Two logic outputs DC 0/12 V max. 20 mA 00581168
One solid state relay AC 230V, 1 A 00581164
Two solid state relays AC 230 V, 1 A for motor actuator 00621574
Two PhotoMOS® relays? 00581171
DC 45V, max. 200 mA,

AC 30V, max. 200 mA

One analog output (universal) 00581169
Ethernet interface 00581174
Serial interface RS422/RS485 00581172
PROFIBUS-DP interface 00581173

2 PhotoMOS is a registered trademark of Panasonic Corporation
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General accessories

Article Part no.

Program editor/startup 00607139
Setup/program editor 00606496
PCA3000/PCC JUMO software package 709701/709702 00431884
USB cable A-connector mini B-connector 3 m 00506252
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JUMO IMAGO 500
Multi-channel Process and
Program Controller

Brief description

The JUMO IMAGO 500 is a process and program controller with up to 8 controller
channels or 4 program channels. The instrument is built to the format 144 mm x 130 mm
for a standard 92mm x 92mm panel cut-out and a mounting depth of 170mm.

The display is a 5" TFT screen (27 colors). The layout of the screen templates can be
individually adapted and adjusted. Two freely configurable screen templates make it

JUMO Process Control, Inc.

6733 Myers Road

East Syracuse, NY 13057, USA

Phone: 315-437-5866
1-800-554-5866

Fax: 315-437-5860

E-mail: info.us@jumo.net

Internet: www.jumousa.com
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possible to customize the placing of texts, process values, background pictures and

icons.

The controller features up to 8 analog inputs and 6 logic inputs, as well as six expansion

JUMO IMAGO 500
Type 703590/ ...

slots for switched or analog outputs. Four of these slots can be used alternatively for

analog inputs or outputs.

A setup program is available for conveniently configuring the instrument from a PC.

Linearizations for the usual transducers are stored within the controller, four customer-

specific linearization tables can be programmed.

A math and logic module can be used to adapt the instrument to a very wide range of

control tasks.

Two serial interfaces, RS422/485 or PROFIBUS-DP, serve to integrate the controller into

a data network.

Modules can be retrofitted quite simply by the user (see block structure).

The electrical connection is made at the rear of the instrument, via plug-in screw terminals.

Block structure

Expansion slots

Analog input 1

4§

Analog input 2

Analog input 3

4

Analog input 4

4

MMU%’M

Logic inputs 1 — 6
for floating contacts

Analog input 5

oy
L

Analog input 6

Ly
L

Analog input 7

oy
4

Analog input 8

oy
4

Analog inputs:

- resistance thermometers
- thermocouples

- standard signals

- potentiometer

- heating current

I

I
I
I
I

O O 3 0 £33 =3

Supply voltage
AC 110 to 240 V
AC/DC 20 to 30 V

Interface COM 1
setup / RS422/485

2 external relay
modules ER8

=

Interface COM 2
I RS422/485
E PROFIBUS-DP

Output board 1
- (standard: 2 relays)

- Output board 2
(standard: analog output)

- EOutput board 3

= EOutput board 4

- EOutput board 5

- EOutput board 6

Output boards:
- 2 relays (make)
- 1 relay (changeover)
- 2 logic outputs 0/14 V
- 1 logic output 0/22 V
- 1 solid-state relay
- 1 analog output
- 1 supply for 2-wire
transmitter
22 V/30 mA

= standard version
= option
[ = accessory

V1.00/EN/00398477

Key features

e Brilliant 5" TFT screen with 27 colors
¢ Freely configurable screen templates
e Up to 8 controller channels

* 50 programs, with 1000 segments
under dynamic management

* 16 limit comparators

e Modular hardware design

¢ Recording function

e Up to 4 cascade controllers

e PROFIBUS-DP interface

e Math and logic functions

* Teleservice via external modem

e Setup program and program editor for
Windows® 2000, XP, Vista, 7 (32-bit
and 64-bit)

Approval/
approval marks

C Us
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Displays and controls

@@:16:11  22.63.81|Channel 1 | UMD IMAGD Sea |

& [Channel 1 J s 1

ProcVal RL

169 .2 c

Setpoint R1

170 .0 =c

0/P level RL 3

% o e— —— Power LED

TFT screen
with LED backlighting

=
12
-

= = = =

Details | Merw | w | A | e |

with various interp?ect):ti?g%z . . . . . @— EXIT/manual button

in th for manual mode, navigation,
in the screen and for a program pause

Operating concept
Details

| Program times*
| Limit comparators
| Setpoint, parameter set
| Control contacts*
| Analog signals

| Logic inputs, logic, timers S s
Logic outputs | freely definable
." ) B | freely definable
[t b s ¥ — | Recording
[ Rl B | Group pic. 2
I | Group pic. 1
B Channel 8
ey cpor . oG-Sy Bl -
Channel 1 B
\ Channel 1 i B
Menu 169 .2 ¢ :::: -
Emiemers &
| Event list £t EH_E .u_ e i
| Service mode I
| Device info
JE.ITRE SV SR SRS LS

| Configuration level

[ Parameter level / \ Fro
| Operator level &1 | Program start menu*

User level e al | Y | Program editor*
LLEL RS Pl N o = * * e i
B Setpoint** Manual output** L
Channal I R Channal 1 P T o ™ £ ' ;__
B B S I | BEEEEE L L
. . B e
|| 1659 & W o 1569 .2 | _!:..--qu...',w'm_:,:_.llr_
PRI Py i PRSI g p— i ——
% gl S & L S & £ CFE X NI BN RS TE
P P f E o L
* only for program controller/generator
** only for fixed-setpoint controller e kil Sl il ol

The operation, configuration and displays are organized into a structural arrangement in the screen templates. The insertion of the
(variable) softkey functions in the lower section of the screen keeps the user continually informed about the operating options.

The instrument is configured through the well-established level structure (operating, parameter and configuration levels).

A customer-specific arrangement of those parameters that frequently have to be altered (user level) can also be implemented by using
the setup program.

A wide variety of process values and status displays (e.g. switching states of the limit comparators) are visualized clearly and in detail.
Operating states and alarms are indicated by definable texts and icons in a reserved area of the screen.

Unused screen templates can be switched out of the display.

V1.00/EN/00398477
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Recording
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The recording function is used to create a

graphical representation of the develop-

ment of process values. This can be used

to monitor and check control processes.

Features:

¢ free choice of signals for 4 analog
channels and 3 logic channels

e memory storage cycle 60 to 3600
measurements per hour

¢ ring memory for 43,200 measurements

¢ readout of data via the interface

Self-optimization

Standard features include self-optimiza-
tion, making it possible for the controller to
be matched to the control loop by a user
who is not a control-technology expert.
This functions by evaluating the response
of the control loop to specific changes in
the manipulating variable. Either an
oscillatory method or a step response test
can be selected. The controller parameters
that are calculated are: proportional band,
reset time, derivative time, filter time
constant, and cycle time.

Ramp function

In a fixed-setpoint controller, the ramp
function enables a defined run-up of the
process value from tg until it reaches the
given setpoint value.

The rate of change is defined as a gradient
(°C/min, °C/hour or °C/day).

When the setpoint changes, this function is
activated in the rising or falling direction.
The ramp function can be activated
individually for each channel.

WA

present
setpoint

present
setpoint
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Customer-specific
linearization

In addition to the linearizations for the usual
transducers, up to four customer-specific
linearizations can be created. The
programming is carried out in the setup
program, in the form of a table of values or
a formula.

Configurable
screen templates

Two freely configurable screen templates
are available for arrangement into user-
specific layouts.

Using the accessory setup program,
representations of process values and
graphics are selected from a library and
assembled into the screen template within
a graphics editor.

Some graphical elements can also be
incorporated.

Configurable texts

The accessory setup program can be used
to define up to 100 texts for use as
messages and representations in the
screen templates.  Furthermore, all
instrument texts can be changed or
translated into other languages.

Event list

Important events, such as alarm
messages, external texts or system
messages, are collected together in an
event list.

User level

Parameters which frequently have to be
changed by the user can be collected
together and displayed in the screen
template “User level” (only through the
setup program).

Math and
|Ogic module (option)

The math module makes it possible to
combine values such as setpoints, output
levels and measurements into a
mathematical formula.

The logic module can be used to make a
logical combination of such elements as
logic inputs and limit comparator states.
Up to 16 math or logic formulae can be
entered through the setup program, and
the results of the calculations can be
presented at the outputs or used for
internal purposes.
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Difference, ratio, and
humidity control

Controllers for difference, ratio, and humid-
ity can be achieved through standard for-
mulae that have been included.

Cascade controller

Demanding control tasks can be handled
by configuring the instrument as a cascade
or trimmer cascade controller. Four cas-
cade controllers can be implemented by
using eight controller channels.

C-level controller (option)

The instrument can be used as a C-level
controller, to regulate the level of carbon in
the atmosphere of a gas coking furnace.
The sensing device in this case is a zircon
dioxide probe.

Logic functions

Start/cancel of self-optimization
Change to manual mode

Inhibit manual mode

Ramp stop/OFF

Setpoint changeover

Process value changeover
Parameter set switching
Key/level inhibit

Text display

Screen saving

Screen switching

Acknowledge limit comparators
Program start/stop/cancel
Inhibit program start

Program selection

Fast forwards

Segment change

¢ Time synchronization

e Timer start/stop

The logic functions can be combined with
one another.

Functions of the
Outputs

Analog input variables
Math

Process value
Setpoint

Ramp end value
Control deviation
Output level

Cascade output level
Program end value
Controller outputs
Limit comparators
Control contacts
Logic inputs

Logic

Program end

Ramp end

Manual mode signal

e Timer signals

e Program/automatic signals
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Program controller

PROGRAM EDITOR

Program channel 1

-50 ﬁrogtrﬁTs # Program controller 1 jl>
Ser\ggr:/r; annels (Program channel 1)

- max. 100 segments . .
per program channel . .

Program channel 4

1

PARAMETER SETS

Program controller 4
(Program channel 4)

PROGRAM START Control contact 1

- program number >
- day/time
- start delay

- start segment .
- residual segment time °

1T

REAL-TIME CLOCK

v

Control contact 16

>

v

50 programs can be created, with a maximum of 4 program channels. The program
channels run synchronously, and can each contain up to 100 segments. A total of 1000
segments can thus be programmed.

Furthermore, 16 control contacts can be programmed and assigned to the program
channels. These are also run synchronously.

The start of a program can be initiated manually, by pressing a key on the instrument (or
an external button), or through the programming of the start conditions. The start time can
be determined either by defining a start delay or by programming a date and time. A
weekly program can also be entered into the instrument, through the setup program.

w 4 Program channel 1

Segment 1 Segment 2

Ramp

|
T
i
i
'
|
i
'
|
i
'

4 Control contact 1

ON

OFF >

Program channels are made up from a sequence of segments containing defined segment
setpoints. The individual segment setpoints can optionally be linked to ramp or step
functions.

The state of the 16 control contacts can be influenced in each segment. In addition, one
of two programmable parameter sets and an upper and lower limit (tolerance band) for
monitoring the process value can be assigned to each segment.

Endless loops can be implemented by programming repeated cycles.

Segments are defined by the segment setpoint and the segment time.

The control contacts 9 to 16 can only be set in the program editor of the setup program.

V1.00/EN/00398477
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Program editor
B2:B4:21 22.83.681|Prog.Channel 1
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Enter
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183.
S8,
3
&,
43,
38.
15.
a.

[ BO:15:45  B0:31:30  @0idr:lS Bl:o3:or
| | |

The integrated program editor can be used
for the comfortable creation and alteration
of programs.

The program profiles and the states of the
control contacts can be graphically
displayed as a function of the time.

The setup program can be used to
program a second setpoint sequence per
program channel.

Timers

Four timers are provided, for time-
dependent control. The states of the timers
can be used for further internal processing
or to set logic outputs.
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Setup program
(accessory)

The setup program for configuring the
instrument is available in German, English
and French. Using a PC, you can create
and edit sets of data, and transfer them to
the controller or read them out from the
instrument. The data sets are stored and
managed.

T T r—— _—
bl L.l B A KMl

i

Commissioning
software JUMO Startup

The commissioning software JUMO Startup
is provided for optimum and comfortable
adaptation of the controller to the control
loop.

Various process variables (e.g setpoint,
process value, control deviation, controller
output signals) can be graphically
visualized. The controller parameters can
be altered and transferred to the controller
via the setup or the RS422/485 interface on
the controller.

A Dot Ymssbumnrg Eorfuston Eercim T =l

|| @ 2l 5115 2#5| #1218 =S|

| -

LA T

.
o NS 5 5T

External relay module
ERS8 (accessory)

Up to 2 ER8 external relay modules can be
used. Each module expands the controller
by 8 relay or logic outputs.

They can be operated via an RS422/RS485
interface.

The setup program is required to configure
ER8 modules, which are mounted on DIN
rails.

V1.00/EN/00398477

Interfaces

RS232 setup program
Interface COM 1 setup connector program editor

(standard)

RS422/485 setup program

Modbus program editor
e e process visualization
00000 software SVS 2000
PCA (PC evaluation software)
Teleservice
ER8 external relay module

RS422/485 process visualization

Modbus software SVS 2000
PCA (PC evaluation software)
Teleservice
ER8 external relay module

Interface COM 2
(option)

Profibus-DP PLC
Sub-D connector field level

RS422/RS485 interface

The serial interface is used for communication with higher-level (supervisory) systems.
The transmission protocol that is used is the Modbus protocol.

PROFIBUS-DP'

The PROFIBUS-DP interface can be used to integrate the controller into a fieldbus system
operating according to the PROFIBUS-DP standard. This Profibus version is especially
designed for communication between automation systems and decentralized peripheral
devices at the field level, and optimized for speed. The data transmission is made serially,
using the RS485 standard.

GSD generator, the project-planning tool that is supplied with the package (GSD =
Geratestammdaten, i.e. basic device data), is used to make a selection of device
characteristics for the controller to create a standardized GSD file that is used to integrate
the controller into the fieldbus system.

1 Option
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Parameter level
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All the parameters and their meanings are included in the table. Some parameters may be omitted or meaningless for a particular type
of controller. Two parameter sets can be stored, to handle special applications.

Parameter Value range Factory Meaning

setting

Controller structure P 1, PD, PI, PID PID Control loop feedback

Proportional band 0 to 9999 digits 0 digits Size of the proportional band
0 means that the controller structure is out of action!

Derivative time 0 to 9999 sec 80 sec Determines the differential component
of the controller output signal

Reset time 0 to 9999 sec 350 sec Determines the integral component of the controller output
signal.

Cycle time 0 to 9999 sec 20 sec When using a switched output, the cycle time should be
chosen so that the energy flow to the process is quasi-
continuous, i.e. as continuous as is practicable without
overloading the switching elements.

Contact spacing 0 to 999 sec 0 digits The spacing between the two controller contacts for
3-state or modulating controllers, or continuous controllers
with an integrated actuator driver.

Switching differential 0 to 999 digits 1 digit Hysteresis for switching controllers
with proportional band = 0

Actuator time 5 to 3000 sec 60 sec The actually utilized stroke time of the regulator valve with
modulating controllers or continuous controllers with an
integrated actuator driver.

Working point -100 to +100 % 0% The output level for P and PD controllers
(if x =w theny = YO0).

Output level limiting 0to 100% 100 % The maximum limit for the output level.

-100 to +100 % -100 % The minimum limit for the output level.
Minimum relay 0 to 60 sec 0 sec Limits the frequency of switching for switched outputs.
ON time

Electrical isolation

V1.00/EN/00398477

Analog inputs

Logic inputs

COM 2:
PROFIBUS-DP
or RS422/485

COM 1:
RS422/485
or setup interface

30VAC 30VAC
50vDC 50V DC
e—>i —>»l

W=

30 VAC
50V DC
—>i

i

30 VAC
50V DC
—>i

S

e—>l
)
>——

W=

3700 VAC

3700 VAC
—>i

Analog outputs

Logic outputs
0/14 'V, 0/20 mA

Logic outputs
0/22 V, 0/30 mA
supply for transmitter

Relay outputs

Solid-state relay outputs

Voltage supply
110to 240V

"‘-’I 3700V AC

30 VAC

’J./I 50V DC
T

Voltage supply
20to 30V
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Technical data

Thermocouple input

Designation Measurement range Meas. accuracy? Ambient
temperature error

Fe-Con L -200 to +900 °C <0.25% 100 ppm/°C
Fe-Con J EN 60584 -200 to +1200 °C <025 % 100 ppm/°C
Fe-Con U -200 to +600 °C <0.25% 100 ppm/°C
Cu-ConT EN 60584 -200 to +400 °C <0.25% 100 ppm/°C
NiCr-Ni K EN 60584 -200 to +1372 °C <0.25% 100 ppm/°C
NiCr-Con E EN 60584 -200 to +915 °C <025 % 100 ppm/°C
NiCrSi-NiSi N EN 60584 -100 to +1300 °C <0.25% 100 ppm/°C
Pt10Rh-Pt S EN 60584 0to 1768 °C <0.25% 100 ppm/°C
Pt13Rh-Pt R EN 60584 0to 1768 °C <0.25% 100 ppm/°C
Pt30Rh-Pt6Rh B EN 60584 0to 1820 °C <0.25 %P° 100 ppm/°C
W5Re-W26Re C 010 2320 °C <0.25% 100 ppm/°C
W3Re-W25Re D 0to 2495 °C <0.25% 100 ppm/°C
W3Re-W26Re 0 to 2400 °C <0.25% 100 ppm/°C
Cold junction Pt100 internal, external, or constant
a8 With 250 msec sampling time
b Within the range 300 to 1820 °C

Input for resistance thermometer

Designation Connection circuit Measurement Meas. accuracy? Ambient

range temperature error

Pt100 EN 60751 two-wire/three-wire -200 to +850 °C <0.05 % 50 ppm/°C
Pt50, Pt500,

Pt1000 EN 60751 three-wire -200 to +850 °C <01 % 50 ppm/°C
Cu50 three-wire -50 to +200 °C <01 % 50 ppm/°C
Ni100 DIN 43760 two-wire/three-wire -60 to +250 °C <0.05 % 50 ppm/°C
KTY11-6 three-wire -50 to +150 °C <1.0% 50 ppm/°C
PtK9 three-wire Lithium-chloride sensor

Sensor lead resistance max. 30 Q per lead for two-wire or three-wire circuit

Meas. current 250 pA

Lead compensation Not required for 3-wire circuit. With a 2-wire circuit, the lead resistance can be compensated in

software by a correction of the process value.

a8 with 250 msec sampling time

Input for standard signals

Designation Measurement range Meas. accuracy?® Ambient
temperature error

Voltage Oto10V <0.2% 100 ppm/°C
-10to +10V <02 % 100 ppm/°C
-1to+1V <01 % 100 ppm/°C
Oto+1V <01 % 100 ppm/°C
0to 100 mV <01 % 100 ppm/°C
-100 to +100 mV <01 % 100 ppm/°C
Input resistance Ry >100 kQ

C-level Oto2V <01 % 100 ppm/°C
Input resistance Ry >7.5 MQ

Current 4 to 20 mA, voltage drop <1V <01 % 100 ppm/°C
0 to 20 mA, voltage drop <1V <01 % 100 ppm/°C

Heating current AC 0 to 50 mA <1% 100 ppm/°C

Potentiometer min. 100 Q, max. 4 kQ

a8 with 250 msec sampling time

Logic inputs

| Floating contacts

Standard version

V1.00/EN/00398477
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Measurement circuit monitoring
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In the event of a fault, the outputs move to a defined (configurable) status.

Sensor Overrange / underrange | Probe or lead short-circuit Probe or lead break
Thermocouple ° - °
Resistance thermometer ° ° °
Voltage 2to10V ° ° °
Oto10V ° _ _
Current 41to 20 mA ° ° °
0to20 mA ° _ _
® =recognized - = not recognized
Outputs
Relay changeover contact, or 2 x make
contact rating 3 A at AC 250 V resistive load
contact life 150,000 operations at rated load
(with 2 x make, the supply circuits = AC 48 V cannot be combined on one board
with SELV circuitry!)
Logic 0/14V or 0/22V
current limiting 20 mA 30 mA
Solid-state relay
contact rating 1Aat230V
protection circuitry varistor

Voltage
output signals
load resistance

Oto10Vor2to 10V
RloadZSOOQ

Current
output signals

0to 20 mA or 4 to 20 mA

load resistance Ricag < 450 Q
Voltage supply for
2-wire transmitter

voltage 22V

current 30mA
Controller

Controller type

Two-state controller,

Two-state controller, modulating controller, continuous controller,
continuous controller with integrated actuator driver

Controller structures

P/PD/PI/PID/I

A/D converter

dynamic resolution up to 16 bit

Sampling time

250 msec
50 msec, 150 msec, 250 msec (configurable)

Color screen

Resolution 320 x 240 pixels

Size (screen diagonal) 5" (12.7cm)

Type TFT screen with LED backlighting
No. of colors 27 colors

Electrical data

Voltage supply (switchmode PSU)

AC 110 to 240 V +10/-15 %, 48 to 63 Hz
AC/DC 20 to 30V, 48 to 63 Hz (only for operation in SELV or PELV current circuits)

Electrical safety

to EN 61010-1
overvoltage category lll, pollution degree 2

Power consumption

max. 30 VA

Data backup

Flash memory

Data buffer

battery (for restart data/initial conditions for the program controller/time)

Electrical connection

at rear, via plug-in screw terminals
conductor cross-section max. 2.5mm?
with core ferrules (length: 10mm)

Electromagnetic compatibility
interference emission
interference immunity

EN 61326-1
Class A - only for industrial use -
to industrial requirements

Standard version

V1.00/EN/00398477
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Housing
Housing type housing and back panel: metal
for mounting in control panels/switchgear cabinets (indoor use) acc. to IEC 61554
Front bezel plastic to UL94 VO 144mm x 130mm
Mounting depth 170 mm
Panel cut-out 92+0-8 5 92+08 mm
Ambient/storage temperature range -5t0 50 °C/-40to +70 °C
Climatic conditions rel. humidity <75 % annual mean, no condensation
Site altitude up to 2000 m above sea level
Operating position horizontal
Enclosure protection to EN 60529
front IP65/rear IP20
Weight (fully fitted) approx. 1400 g
Membrane keypad polyester film, resistant to normal washing and cleaning agents
Interface (COM1)
Interface type PC interface or RS422/485
Protocol Modbus
Baud rate 9600, 19200, 38400
Device address 1to 255
Minimum response time 0 to 500 msec
Interface (COM2)
Modbus
Interface type RS 422/485
Protocol Modbus
Baud rate 9600, 19200, 38400
Device address 110 254
Minimum response time 0 to 500 msec
Profibus
Device address ‘ 1to 128
Approvals/marks of conformity
Mark of Testing Certificates / Test basis valid for
conformity laboratory certification numbers
cULus Underwriters E201387 UL 61010-1 703590/...
Laboratories UL 50 - Type 1
CAN/CSA-C22.2 No. 61010-1

V1.00/EN/00398477
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OUT1/IN5 OUT2/IN4 OUT3/IN7 29|10 — RxD + Interface COM 1
30|/ — RxD- RS422
31|00 — TxD + —— RxD/TxD +
COM 1 RS485
29-32 32|0] — TxD- —— RxD/TxD -
—o—
3310 4\0—' logic input 1 Logic inputs
34(0
OUT4/IN8  OUTS 0uT6 BIN INPUT on
O —o
Com.2 gg = f logic input 2 rear panel
BIN
INPUT 37 D o
33-44 28I00 logic input 3
H 39|00| —o- \_o—l
IN1 IN2 IN3 IN4 ) .
_ ,ﬁ D 20(0] logic input 4
41|00 —o- i—l odic inout 5
N 2400 ogic inpu
) 43|00 —o- \_o—l o0ic inout 6
] ogic Inpu
L | — Iw} J 44| 9 p
Analog inputs
Expansion slots: IN1 to 8
] [ S +
I . . Ux
O] 3 + S 02 — 10V +
o[4] —~- A -
Outputs
Expansion slots: OUT1 to 6
Output 1to 6: 1analog 1 1 logic output i 1solid-staterelay 1 2 logic outputs i 1changeover i 2 make
I output 1 0/22V* 1 1A/230V I 0/14V | |
Of X +—22 1 A—19 | 161 A1 e i]"’ﬁ_"_s
O X ! 23 ! 20 ! = 17 o A2——14 b 10 | 6
0Ol X - 24 | GND—21 | 18 | GND— 15 ELO 111 I—:—o—7
T : '0/4t0o20 mA | ! ! ! ! K2
:_E_]-._)_(__ |0/2t010V 1 1 1 1 12 1 8
* or supply for two-wire transmitter
Voltage supply Sot | Sxpansioncard | Expaneioncara
PE D PE PE OuT1 Output 1 Output 147
ouT2 Output 2 Output 2+8
N OuT3 Output 3 Output 3+9
O] — N AC110t0240V | — L- AC/DC20t0 30V Ut Ouutd Outout 4210
L1 OuUT5 Output 5 Output 5+11
(L) O L1 — L+ ouT6 Output 6 Output 6+12
Interfaces COM 2
COM 2 PROFIBUS-DP
O(25| — RxD + Cr' Pin Assignment
(26 RxD - 3 RxD/TxD-P
RS422 «fal”
O|27] — TxD + —— RxD/TxD + Eg 4 RTS
O[28] — Txp- — RxD/TxD- o489 |23 > |PeNb
6 VP
O 8 RxD/TxD-N

V1.00/EN/00398477
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External relay module ER82, AC 110 to 240 V
Part no. 00405292 (relay outputs)
Part no. 00439131 (logic outputs)

External relay module ER82, AC/DC 20 to 53 V
Part no. 00405297 (relay outputs)
Part no. 00471459 (relay outputs)

PC interface for setup program
Part no. 00301315 (TTL/RS232)
Part no. 00456352 (USB/TTL)

Setup program and program editor?
Part no. 00399795

Setup program with program editor and Startup®
Part no. 00403094

Setup program with program editor, Startup
and Teleservice
Part no. 00400012

Program editor (software)P

Part no. 00400460

NIV
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Power
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Error

RxD RxD
TxD TxD GND
97 98 99

SIS

2 |If the two external relay modules are used, an RS422/485
interface is required!

b Requirements: Windows® 2000, XP, Vista, 7 (32-bit and 64-
bit) PC with 512 MByte RAM, 60 MByte free on HD, CD-ROM,
1 free serial or USB interface

V1.00/EN/00398477
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Order details
Basic type
703590 JUMO IMAGO 500; multi-channel process and program controller
Basic type extensions
No. of controller channels
2 2 controller channels
4 4 controller channels
8 8 controller channels
Version
8 standard, with factory settings
9 customized programming, as specified
Language for instrument texts
1 ] German
2 | English
3 | French
9 | Customer-specifc language (Czech, Dutch, Finnish, Hungarian, Italian, Polish, Russian, Spanish, Swedish)
1]2]3]|4|Analog inputs
0]0]0]O0 |notused
8| 8] 8| 8 | universal input (configurable)
31 3] 3| 3 |input for zirconium dioxide sensor 0 to 2 V
1]2]3]4]5]6|Outputs and analog inputs
0]/0]0|0|0]O0O]|none
111]1]1]1]1]71 relay (changeover)
2122]2]|2]2]1solid-state relay 1 A/230 V
313]|3]|3]| 3] 3|2 relays (make contacts)
414]4]4]|4]4]1logic output 0/22 V
515|5|5]|5]|5 |1 analog output
6|6|6]6]6]6 |1 supply for two-wire transmitter 22 V/30 mA
7171717]7]7]|2 logic outputs 0/14 V
8]18|8]8]-]-|1universal input
Voltage supply
2 |3 |AC110to 240V +10/-15 %, 48 to 63 Hz
5 | AC/DC 20 to 30 V 48 to 63 Hz
Interface COM2
0 | O [ not used
5 | 4 | RS422/485 with Modbus/Jbus protocol
6 | 4 | PROFIBUS-DP
Extra codes
0 |0 | O | no extra codes
2 |1 |2 | C-level control
2 |1 | 3 | recording function
2 |1 |4 | math and logic module 1 to 8
2 |1 |5 | math and logic module 9 to 16
(requires extra code 214)
a
703590/ LLO-rrr - y-pr =L -

2 List extra codes in sequence, separated by commas.

Standard version

V1.00/EN/00398477
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JUMO mTRON T

Measuring, Control, and Automation System

Com1
RS422/485 oder RS232,
Modbus Master/Slave

Com2
RS422/485 oder RS232,
Modbus Master/Slave
oder

PROFIBUS-DP Slave

Com1
RS422/485 oder RS232,

LAN

Systembus

- Webbrowser = as(=ian

- Setup-Programm
- PC-Auswerte-Software PCA3000

Modbus Master/Slave,
Anschluss Barcode-Scanner

Com2
RS422/485 oder RS232,
Modbus Master/Slave,
Anschluss Barcode-Scanner

uUsB

Host und Device

- PCA-Kommunikations-Software PCC
- Anlagenvisualisierungs-Software SVS3000

- Programmiersystem CODESYS
max.100m

Brief description

The modular measuring, control, and automation system is suitable for the precise detection,
regulation, control, and recording. Special features of the system are the easy operation and the
corresponding software components, the high measuring accuracy and regulation quality as well
as the sturdy and service-friendly mechanical system.

An application consists of a base unit (central processing unit), a maximum of 30 input/output
modules (multichannel controller module, analog input module 4-channel, analog input module
8-channel, analog output module 4-channel, digital input/output module 12-channel, thyristor
power controller type 70906x), and if necessary the multifunction panel, up to four operating pan-
els, and router modules for distributed module arrangement. For user-friendly all-in-one solu-
tions, various PC programs are available.

Automation solutions for small and medium size machine lines are possible due to the integration
of an optional PLC including programming system according to IEC 61131-3.

The base unit is equipped with a sturdy metal case; the router module and the input and output
modules are equipped with a plastic case. All these devices can be fitted on a 35 mm DIN rail.
The multifunction panel with TFT touch screen has a metal case with decor foil and is intended
for mounting into a panel cut-out.

The system operates at a voltage of DC 24 V. The supply of operating voltage is only required at
the base unit (central processing unit), at the router module, and at the multifunction panel.

V4.00/EN/00529103

Features

Quick wiring of operating voltage and sys-
tem bus due to easy module connection

Flexible connection technology due to re-
movable terminal strips with Push-In tech-
nology

Modular device and function concept

Touchscreen multifunction panel with
predefined screen masks and customer-
specific process screens

Universal analog inputs

Reliable, independent PID controller with
self-optimization function

Integrated PLC acc. to IEC 61131-3 (option-
al)

9 program generators (optional)
Math and logic functions (optional)

Fully-fledged recording function for up to 54
analog and 54 digital process values (op-
tional)
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Description

Functionality

¢ Multichannel controller, program generator
(optional)

« Measured data detection, visualization, and
recording incl. batch reporting (optional)
with multifunction panel

* Measured data archiving and evaluation by
means of the PC Evaluation Software
PCA3000 and PCA Communication Soft-
ware PCC

« Operation, visualization und batch reporting
with Plant Visualization Software SVS3000

¢ PLC programming system CODESYS; pro-
gramming acc. to IEC 61131-3

Multilingual operation

Operation and configuration of the measuring,
control, and automation system is possible in
many European and Asian languages.

Setup program

The setup program is installed on a PC and

connected to the base unit (central processing

unit) or the multifunction panel via USB or LAN

interface. That way the entire system can be

comfortably configured, parameterized, and

operated.

The setup data is transmitted to the up to 30

connected input/output modules (system bus).

General setup data and functions:

« Hardware configuration of the entire system

« Selection and editing of the operating lan-
guages

« Configuration and parameterization of the
input and output modules

« Configuration of the central processing unit
and the multifunction panel

« Configuration and programming of the PLC
« Program editor for 99 programs
« Configuration of the 9 program generators

« Configuration of the recording and the batch
reporting
« Editor for customer-specific process images

Central processing unit

The central processing unit is the heart of the
system. It contains the process image of the
application and manages the configuration
and parameter data of the complete system
(except for the multifunction panel).

For individual control tasks 64 limit values can
be monitored.

Nine program generators and a PLC accor-
ding to IEC 61131-3 are available as an op-
tion.

The central processing unit continuously com-
pares the saved system configuration with the
data of the existing modules. For this reason
Plug and Play replacement of the module in-
sert of controller and input/output modules is
possible during service work (Hot-Swapping).

V4.00/EN/00529103

Multichannel controller module

In the standard version, the multichannel con-
troller module is a 2-channel PID controller
with relay output or logic output to control a
solid-state relay. It is additionally equipped
with three optional slots which can be used to
extend the number of inputs and outputs. As a
result, all common controller types can be uti-
lized including the cascade controller. Even a
4-channel two-state controller is possible.
The module operates independently, the con-
trol task is carried out even if the central pro-
cessing unit fails or the higher-ranking system
malfunctions. This behavior can be confi-
gured.

All controller channels can operate as a fixed-
setpoint controller or a program controller. The
programs are specified by the program gene-
rator function of the central processing unit or
by the PLC.

Math and logic functions can be utilized by the
user with the setup program.

Multifunction panel 840

The multifunction panel with TFT touch screen
is used for clearly-arranged measured data vi-
sualization, operation, configuration, and pa-
rameterization of the system.

As an interface between man and machine, it
allows a clear look into the process statuses
and parameters of the system. It is perfectly
suited for the display and operation of the con-
troller screen, process screen, program editor
or recording function. Controller setpoint val-
ues and texts for batch reporting can be direct-
ly entered on the screen.

Operating panels 350, 570, 1040

As of system version 02 the measuring, con-
trol, and automation system supports the use
of up to four operating panels. The panels con-
tain a CODESYS runtime system (V3.5 SP3
patch 9 or higher) and they are connected via
Ethernet to the central processing unit's LAN
interface.

The function of an operating panel is imple-
mented as a PLC application (target/web visu-
alization).

Input/output modules

The following input/output modules extend the
system in addition to the multichannel
controller module:

* Relay module 4-channel

* Analog input module 4-channel

* Analog input module 8-channel

* Analog output module 4-channel

« Digital input/output module 12-channel
» Thyristor power controller, type 70906x

Router module

The router module is used to achieve decen-
tralization within the automation system (the
input/output modules are distributed to several
DIN rails/control cabinets). Up to 100 m dis-
tance between two router modules or between
a router module and a base unit/ multifunction
panel are possible. Up to 30 router modules

and up to 30 input/output modules are possi-
ble in a system.

No configuration of the router module is re-
quired. It is integrated into the overall system
by the setup program.

PLC function

The PLC function can be used to read and
write to all inputs and outputs of the system
modules. A library with predefined function
modules and data types including their docu-
mentation is provided for the user.

For programming a control application, all
editors defined in the IEC 61131-3 standard
are provided:

e Structured text (ST)

« Sequential function chart (SFC)
¢ Continuous function chart (CFC)
« Function block diagram (FBD)

» Ladder diagram (LD)

« Instruction list (IL)

Furthermore, a large number of functions are
implemented which can be used to quickly and
efficiently debug, test, and start the applica-
tion.

In addition, the user has the following func-

tions and possibilities when using the PLC:

» Generation of events saved in the event list
of the central processing unit

« Configuration of all system modules

¢ Process screen control of the multifunction
panel

The PLC programming system is started from
the setup program. Information about the sys-
tem hardware (modules) is automatically im-
ported into the PLC programming system. The
user can assign machine-specific names to
process data so that working with the PLC is
even more comfortable.

A fully adequate OPC server (OPC DA) is
available in connection with the PLC function.
This simplifies the exchange of data with other
systems such as SCADA systems or other
control systems.

Event list

The event list within the central processing
unit contains all events that occurred in the
system including date and time. This includes
system messages (configuration changes of a
module, mains OFF/ON of the central pro-
cessing unit), general events (sending an e-
mail), malfunctions (module errors, communi-
cation malfunction), alarms and collective
alarms.

An alert e-mail can be sent up to three ad-
dresses simultaneously. Up to five alarm texts
can be configured, the sending is controlled
via digital signals.

Recording function

The optional recording function in the multi-
function panel detects, visualizes, and records
all measuring and process data. The user can
transfer the data to the PC Evaluation Soft-
ware PCA3000 using a USB memory stick or
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the PCA Communication Software PCC. The
data can then be evaluated in the software.

Interfaces
The connection to PC programs (setup, evalu-
ation, visualization and PLC programming)
and higher-ranking systems is established via
standardized interfaces.
The following interfaces are available:
¢ LAN (Ethernet)
(HTTP or Modbus/TCP as master/slave)
¢ Serial RS232
(Modbus RTU as master/slave)
* Serial RS422/485
(Modbus RTU as master/slave)
* PROFIBUS-DP as slave (as of system ver-
sion 02)
« USB device/host
The connection of additional devices (barcode
scanner, paperless recorder, power controller,
etc.) is possible.

Voltage supply

The measuring, control, and automation sys-
tem operates at a voltage supply of DC 24 V.
The supply is only required at the base unit
(central processing unit), at the router module,
and at the multifunction panel.

System expansions

The measuring, control, and automation sys-
tem JUMO mTRON T is continuously expand-
ed by the enhancement of the setup program
and by the integration of new hardware. These
system expansions are implemented in the
context of new system versions (expansion
stages).

System version 02

* Program generator with process steps

* Advanced user administration

« Extended process screen editor

System version 03

¢ Analog output module 4-channel

« Cyclic program repetition

« New and extended functions of the program
generators for process engineering (ramp
function with end value, manufacturer pro-
grams, configurable section changeover)

« Extended function of the process steps
(configurable process contacts)

» Process screen input mask with individual
text in the title bar

« Touchscreen operation recognized in the
PLC

« Hierarchic user administration on the multi-
function panel 840

» Horizontal recorder screen (analog and dig-
ital channels) in the multifunction panel 840

System version 04

« Connection of thyristor power controllers
type 70906x (via system bus)

« Connection of up to 62 digiLine sensors for
liguid analysis to the central processing unit
(via Modbus RTU) and integration into the
system by PLC application (as of

V4.00/EN/00529103

CODESYS version 3.5 SP3 patch 9; extra
code 224 required)

» 90 external batch texts (text variables) via
Modbus

» Additional PLC library functions for configu-
ration and operation of the multifunction
panel

« Automatic user logoff after an adjustable
period of time

» Setpoint standardization for realizing a cas-
cade control

» Improved ease of use for the process
screen editor

» Calculation of the maximum recording time
of measurement data (recording data) dur-
ing group configuration

» Remote maintenance of a customer's PLC
application (CODESYS) via TCP connec-
tion (no gateway required)

System version 05

» Update to CODESYS version 3.5 SP10
patch 0

» Program preview in the multifunction panel
840 (only for central processing unit with ex-
tra code 225)

» Preparation of user logon via interface (e.g.
with RFID chip card)

» Expansion of the process contacts in the
process steps from 16 to a maximum of 64;
introduction of editable designations for the
process contacts

* Introduction of editable designations for the
limit value monitoring, binary linking, and
math/logic functions

» Extension of the TAG numbers (designation
for PLC) of inputs and outputs from 7 to 42
characters

* Increase in the number of the analog, inte-
ger, and the digital variables within the cen-
tral processing unit from 64 to 128;
introduction of TAG numbers (42 charac-
ters) for these variables

» Additional configuration parameters and
process values of the multichannel control-
ler module are accessible via Modbus

» Changeable SMTP port number for sending
emails

» Copying of PLC generated measurement
data to a USB flash drive (in a generally
readable format)

» Expanded import and copy functions in the
setup program (import module configura-
tion, import Modbus frames, copy frame en-
tries to another frame)

» Expansion of the analog selector in the mul-
tichannel controller module for the indepen-
dent operating mode (current setpoint value
and actual value of the controller channel)
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Base units

The base unit, up to 30 input/output modules, and up to 30 router modules can be used to build a compact and economic central or decentral
measuring, control, and automation system (visualization and operation either with the multifunction panel or the plant visualization software
JUMO SVS3000).

The base units contain the process image of the application. Furthermore, all configuration and parameter data of the system are stored in these
modules (except for the multifunction panel). As a result, individual input/output modules can be replaced with Plug and Play.

All base units operate at a voltage supply of DC 24 V.
The setup program or the multifunction panel can be used to comfortably configure and parameterize the base units.
LEDs are used to indicate the voltage supply as well as the operating status of a module and of the interfaces.

Central processing unit

CPU

The central processing unit is the basis for the maximum exten-
sion of the system

Nine program generators (option)
64 limit values are monitored
An integrated PLC acc. to IEC 61 131-3 (option)

Math and logic function (option) for all connected multichannel
controller modules

Two interfaces for field bus applications; optional:

- RS232, Modbus RTU as master or slave

- RS422/485 Modbus RTU as master or slave

- PROFIBUS-DP as slave (as of system version 02)

One USB device interface (setup)

System bus connection at the front (Bus Out)

A LAN interface (Ethernet) for HTTP and Modbus/TCP as master
and slave

Integrated web server

E-mail transmission

The central processing unit operates at a voltage supply of
DC 24 V and supplies the connected input/output modules

Dimensions (W x H x D): 135 mm x 101 mm x 67.1 mm
(without connection elements)

For further information: Refer to data sheet 705001

[JUMO) 57

Additional base units in preparation.

V4.00/EN/00529103
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Input/output modules

The modules are equipped with removable terminal strips with Push-In technology for the electrical connection.

¢ All input/output modules operate at a voltage supply of DC 24 V.

* The setup program, the multifunction panel or the optional PLC can be used to comfortably configure and parameterize the modules.
« LEDs are used to indicate the voltage supply as well as the operating status of a module and the input/output statuses.
« For service work (replacement) or adding optional boards, the module insert can be easily pulled out of the case at the front.

Multichannel controller module

e 2-channel PID controller with relay output or logic output
to control solid-state relays

« Up to 4 PID controller channels can be activated (cascadable)

« Two universal analog inputs, two digital inputs
(DC 0/24 V) and two digital outputs (relay or logic DC 0/15 V)

« Supported measuring probes: Thermocouples, RTD temperature
probes, resistance transmitters, resistance/potentiometers, or
standard signals (current or voltage)

* The analog inputs are electrically isolated from each other

» Three option slots for the extension of up to four
universal analog inputs, eight digital inputs,
three analog outputs, or eight digital outputs

« Supported controller types: Two-state controller, three-state con-
troller, modulating controller, continuous controller, or continuous
controller with integrated actuator controller

« Customer-specific linearization possible by using a formula
¢ Limit value monitoring

« Four formulae for math and logic functions (option)

« One counting input up to 10 kHz

* The module operates independently (configurable) which means
the control task is carried out even if the base unit or the higher-
ranking system malfunctions

« Ifthe controller is replaced during service work the new controller
(identical type) is automatically configured

¢ Dimensions (W x H x D): 45 mm x 103.6 mm x 101.5 mm
(without connection elements)

For further information: Refer to data sheet 705010

Relay module 4-channel

« Four relay outputs controlled via the system bus by digital signals
@ « Each relay is equipped with a changeover contact
4 AC230V/3A
« Separate terminal strip per relay output
» Automatic configuration after the module insert has been ex-
changed during service work

¢ Dimensions (W x H x D): 22.5 mm x 103.6 mm x 101.5 mm
(without connection elements)

For further information: Refer to data sheet 705015

V4.00/EN/00529103
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Analog input module 4-channel
« Four universal analog inputs
_@ « Supported measuring probes: Thermocouples, RTD temperature
A probes, resistance transmitters, resistance/potentiometers or
standard signals (current or voltage)
« The analog inputs are electrically isolated from each other
« Customer-specific linearization possible by using a formula or up
to 45 pairs of values
¢ Limit value monitoring
« Automatic configuration after the module insert has been ex-
changed during service work
« Adigital input (DC 0/24 V) is also provided
¢ Dimensions (W x H x D): 22.5 mm x 103.6 mm x 101.5 mm
(without connection elements)
For further information: Refer to data sheet 705020
Analog input module 8-channel
« Eight analog inputs for RTD temperature probes Pt100, Pt500 or
Pt1000 in 2-wire circuit
« The analog inputs are not electrically isolated from each other
e Limit value monitoring
» Automatic configuration after the module insert has been ex-
changed during service work
« A digital input (DC 0/24 V) is also provided
¢ Dimensions (W x H x D): 22.5 mm x 103.6 mm x 101.5 mm
(without connection elements)
For further information: Refer to data sheet 705021
Analog output module 4-channel
« Four analog outputs 0(2) to 10 V or 0(4) to 20 mA (configurable
@> per channel)
4 « The analog outputs are electrically isolated from each other
« Configurable behavior in case of an error, e.g. acc. to NAMUR
recommendation NE 43
« Automatic configuration after the module insert has been ex-
changed during service work
¢ Dimensions (W x H x D): 22.5 mm x 103.6 mm x 101.5 mm
(without connection elements)
For further information: Refer to data sheet 705025
V4.00/EN/00529103 70500000T10Z001K000
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« 12 channels which can be respectively configured as digital in-
|/0 puts (DC 0/24 V) or as digital outputs (DC 0/24 V, 500 mA)

12 « Supply of external voltage through terminal at the front

» Automatic configuration after the module insert has been ex-
changed during service work

¢ Dimensions (W x H x D): 22.5 mm x 103.6 mm x 101.5 mm
(without connection elements)

For further information: Refer to data sheet 705030

Thyristor power controller type 70906x

« Various device versions for single-phase operation, for operation
A A in three-phase economy circuit and full three-phase operation

Integration in the measuring, control, and automation system via
system bus, using a network cable

« Each power controller counts as one input/output module (a
maximum of 30 modules per system)

« Access to various process values of the power controller

For further information: Refer to data sheets 709061, 709062, 709063

Special modules

Router module

1. « The router module distributes the input/output modules to
[ ] several DIN rails/control cabinets (decentralized arrangement)

It uses the system bus to link modules to the base unit or the
multifunction panel

« Upto 100 m distance between two router modules or between a
router module and the base unit or the multifunction panel

« Up to 30 router modules are possible

« The router module operates at a voltage supply of DC 24 V and
supplies the connected input/output modules

« No configuration of the router module required

« For applications such as Hot Connect, for example, the address
of the router module can be set by rotary coding switches

* Three RJ45 system bus connections at the front
(1 x Bus In, 2 x Bus Out), electrically isolated

* Dimensions (W x H x D): 22.5 mm x 103.6 mm x 101.5 mm
(without connection elements)

For further information: Refer to data sheet 705040
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Operating, visualization, recording

Multifunction panel 840

Page 8/12

Touchscreen with front made of aluminum incl. design foil (IP67)

TFT color monitor 21.3 cm (8.4"),
resolution 640 x 480 pixels, 256 colors, with LED backlight

As an interface between man and machine it allows an optimal
and clearly-arranged view of the process statuses and parame-
ters of the system

Display (in real time) and operation of controller screen, process
screen, program editor, and recording function (option)

Configuration of all connected modules

Setpoint values and batch texts are directly entered on the
screen

Data archiving and evaluation with PC
The multifunction panel operates at a voltage supply of DC 24 V

A setup program can be used to comfortably configure the
multifunction panel

Two interfaces for field bus applications; optional:
- RS232, Modbus RTU as master or slave
- RS422/485, Modbus RTU as master or slave

One USB device interface (setup)
Two USB host interfaces (memory stick)
Two system bus connections (Bus In and Bus Out)

A LAN interface (Ethernet) for HTTP and Modbus/TCP as master
and slave

Integrated web server

E-mail transmission

Connection possibility for barcode scanner
Dimensions (W x H x D): 235mm x 195mm x 58mm

For further information: Refer to data sheet 705060

el
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« TFT color display (64k colors) with resistiv-touch technology

« Display sizes 8.9 cm (3.5"), 14.5 cm (5.7"), and 26.4 cm (10.4")
« Display resolutions 320 x 240 pixels and 640 x 480 pixels

« Different case materials (plastics, metal)

« Protection type IP65 (at the front)

* Voltage supply DC 24 V

« Ethernet interface (RJ45) for connection to the system

« Up to four operating panels per central processing unit (PLC op-
tion required)

« Specific process screens for operating the system
¢ Direct access to PLC variables

System structure:

For further information: Refer to data sheet 705065
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Power supply units

These power supply units are suitable for demanding tasks requiring the latest state-of-the-art technology and special flexibility. The excellent
efficiency, the high peak load capability, and many additional features distinguish this series.

Power supply units 705090/...

~ » Voltage supply AC 100 V... 240 V
* 150 % peak load capability (for typical 4 s)
g - Minimum current inrush

« Floating DC-OK relay contact

« Efficiency up to 93.5 %

« Active power factor correction (PFC)

 Active filter against mains transients

* Quick connection due to spring-cage terminals

« Dimensions (W x H x D):
705090/05-33: 40 mm x 130.5 mm x 121.5 mm
705090/10-33: 60 mm x 130.5 mm x 121.5 mm

For further information: Refer to data sheet 705090
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PC programs

Setup program

Setup program for project planning and configuration of the entire e
SET measuring, control, and automation system

A complete PLC can be activated as an option.

The setup program is distinguished by:

» User-friendly configuration, parameterization, and startup of the = =y
base units, the input/output modules, and the multifunction panel ? e

« Automatic import of the hardware configuration into the PLC pro-
gramming software CODESYS

* Program editor ETE = s
« Process screen editor

The project file contains all data that is relevant for the configura- b i

tion, parameterization, and visualization. The file also contains the d -— -
controller programs and, if applicable, the customer-specific PLC

code.

For further information: Refer to operating manual 705000.6

PC Evaluation Software PCA3000

Professional evaluation software to manage, archive, visualize and EETTTE—— as
| b BB e e Lmm s LR

PCA evaluate process data (measuring data, batch data, messages, ...) ) ] (i ] T )
The process data can be imported via USB memory stick or pro- | T
vided by the software PCC. | 1ir— —
« Data memory: Clearly arranged and easy backup and archiving I }} ;
of all process data in a data file 1, R — LT | wep——"
+ Data backup: Archive data can directly be imported from CD/ I - 1 |
DVD and then displayed | e LT Sl

« Data export: Data export to HTML level or ASCI! text file |
(for evaluation in Excel) or customer-specific forms e TE T =T
« Communication: The communication software PCC optimally ?.J," ._.F E‘.l'-r T
adapted to PCA3000 can be used to comfortably import data via e I B

Faili = o

an interface or a modem

For further information: Refer to operating manual 709701.0

PCA Communication Software PCC

The communication software PCC optimally adapted to PCA3000 s m——
PCC can be used to comfortably import data via an interface or modem.

« Data memory: Clearly-arranged, easy backup and archiving of all
process data in a data file

« Teleservice function (display of the process data)

For further information: Refer to operating manual 709702.0
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SVS

Plant Visualization Software for online visualization, batch report-

ing and operation of the measuring, control and automation system
with a networked PC

This software ensures quick familiarity and easy creation of appli-

cations. The user is able to quickly configure an individual applica-
tion according to his/her requirements due to the prepared masks

(process, group, trend screens).

« Easy and quick application creation

« Extensive library with predefined graphical elements

« System operation via group masks

« Extensive documentation function with continuous and batch re-
lated evaluation

« Search function for date/time, plant, and batch criteria to be de-
fined

« Automatic print and data export

« Recipe function

¢ Quick and easy commissioning/startup due to installation menu
« Alarm and event list

« Password protected

» History and real time trend

* Network compatible

« Connection of bar code scanner

* Remote alerting (optional)

For further information: Refer to data sheet 700755

il

I
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Module overview

Base units

Central processing unit
Data sheet 705001

Input/output modules

Multichannel controller module

Data sheet 705010

Relay module 4-channel

Data sheet 705015

Analog input module 4-channel

Data sheet 705020

Analog input module 8-channel

Data sheet 705021

Analog output module 4-channel

Data sheet 705025

Digital input/output module 12-channel
Data sheet 705030

Thyristor power controller type 70906x
Data sheet 709061, 709062, 709063

Special modules

Router module
Data sheet 705040

Operating, visualization, recording

Multifunction panel 840
Data sheet 705060
Operating panels

Data sheet 705065

Power supply units

705090/05-33
Data sheet 705090
705090/10-33
Data sheet 705090
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JUMO mTRON T
Measuring, Control, and Automation System

Central processing unit

Brief description

The central processing unit is the heart of the system. It contains the
process image of the application and manages the configuration and
parameter data of the complete system.

For individual control tasks nine program generators and extensive limit
value monitoring functions are available.

LEDs are used to indicate applied voltage supply, the operating status
of the PLC, system messages, as well as the communication through
interfaces.

A USB device interface, a LAN connection (Ethernet), and two system
bus connections are available as standard. Up to two interfaces can be
optionally equipped for fieldbus applications.

The central processing unit, the input/output modules connected later-
ally, and modules integrated by a router are comfortably configured and
parameterized with the setup program or the multifunction panel 840.
The integrated CODESYS V3.5 PLC completes the parameterizable
functions with a powerful control unit. This allows to realize even com-
plex applications.

o TEO T
iR |

Type 705001/...

Block diagram Features
« Process image for up to 30 input/output
Com1 - USB (device) modules
- (=) -
RS232 (Modbus RTU) or u°) For setup program « Ethernet interface with integrated
RS422/485 (Modbus RTU) 2 web server
T ¢ One USB interface
Com2 T v e 64 limit values can be monitored
T L - - | rated web server « PLC acc. to [EC 61131-3 (CODESYS V3.5)
PROFIBUS-DP slave or the setup program . SE’CC é(e)rl\s?zr s(sgs/stA)’ in connection with
Switch / push-button « Nine program generators
Run, Stop, or Reset g = OUt_ . « Two field bus interfaces
“ To permit connection to a « Math and logic module
multifunction panel or 9 ’
Voltage supply In S router module « System bus connection on the front (Bus
(at the front) Out)
« Plug and Play when replacing the input/out-
ut modules
Voltage supply Out - 4m) | System bus . gattery buffered RAM

* Real time clock

e Sturdy metal case

« Supply of operating voltage

¢ Quick wiring of operating voltage and sys-
tem bus due to easy module connection

Approval/approval marks (see “Technical data”)

EN us
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Description

Setup program

The setup program is installed on a PC and
connected to the base unit (central processing
unit) or the multifunction panel via USB or LAN
interface. That way the entire system can be
comfortably configured, parameterized, and
operated.

The setup data is transmitted to the up to 30
connected input/output modules (system bus).

General setup data and functions:

« Hardware configuration of the entire system

¢ Selection and editing of the operating lan-
guages

« Configuration and parameterization of the
input and output modules

¢ Configuration of the central processing unit
and the multifunction panel

« Configuration and programming of the PLC

¢ Program editor for 99 programs

« Configuration of the 9 program generators

« Configuration of the recording and the batch
reporting

« Editor for customer-specific process images

Limit value monitoring

With the limit value monitoring one input vari-
able can be monitored compared to a fixed
limit value or a different variable. 64 limit
values can be monitored in this way and for
each limit value monitoring eight different
alarm functions are available. The configura-
tion is carried out in the setup program or with
the multifunction panel.

Even extensive functions can be realized due
to additional parameters such as position and
value of the switching differential, switch ON/
OFF delay, pulse function, acknowledgement
type, and startup alarm suppression. The
startup alarm suppression can, for example,
be used to prevent the limit value monitoring
function to be tripped during the process start-
up phase.

Event list

The event list contains all events that occurred
in the system including date and time. This in-
cludes system messages (configuration
changes of a module, mains OFF/ON of the
central processing unit), general events
(sending an e-mail), malfunctions (module er-
rors, communication malfunction), alarms,
and collective alarms.

The list contains the last 150 events and can
be invoked as text in the set language via web
server and on the multifunction panel. In the
event of a mains failure, the event list remains
saved.

Event texts

The setup program can be used to define up
to 250 event texts, each with a length of up to
31 characters. This way, customized event
messages can be created.

V6.00/EN/00529105/2020-03-30

Interfaces

The following interfaces are available:

» USB device to connect a PC (e.g. for the
setup program)

* LAN (Ethernet)
(HTTP or Modbus/TCP as master/slave)

» Serial RS232
(Modbus RTU as master/slave)

 Serial RS422/485
(Modbus RTU as master/slave)

* PROFIBUS-DP as slave (as of system ver-
sion 02)

» Bus Out (at the front) to connect a router
module or multifunction panel via network
cable

External signals

External input signals (variables) can be trans-
mitted to the system via the fieldbus interfaces
and the LAN interface (Modbus/TCP) in addi-
tion to the internal input signals. As a result, up
to 64 analog variables, up to 64 integer vari-
ables, and up to 64 digital variables as well as
up to 90 text variables are available.

As of system version 05, 128 analog, integer,
and digital variables are supported.

Web server

The central processing unit serves as web
server and thereby offers the option to com-
fortably access the system via LAN using a PC
(web browser). This access method provides
the following information:

» Process values
» Event list
Access can be protected by a password.

Alarm transmission by e-mail

Alerts can be sent by e-mail to three addres-
ses simultaneously via a mail server. Up to five
alarm texts can be configured; sending is con-
trolled via binary signals.

If special e-mail addresses that forward to mo-
bile phones (text messaging) or fax machines
are provided in the company network, alerts
can also be transmitted using these communi-
cation channels.

Program generator

Nine independent program generators are
available as an option so that nine programs
can run asynchronously and independently
from each other. A total of 100 programs can
be managed in a program pool.

The program editor, which is part of the setup
program and the multifunction panel, can be
used to create a program.

Each program can consist of up to three pro-
gram channels with four setpoint values and
16 control contacts. Up to 100 program sec-
tions are possible. A tolerance band monitor-
ing can be set for the first set point value of
each program channel.

A program can be started, stopped, and
aborted by an action on the multifunction
panel, a binary signal, or via the PLC. Toggling
between the program sections is possible as

well. A program can also be started by setting
default dates and times. The individual pro-
gram channels of a program are synchronous-
ly started.

The program is completed when all program
channels of the program are completed. If a
program channel is prematurely completed, its
setpoint values and control contacts are set to
a defined value (basic status).

For manual mode, separate setpoint values
and control contacts can be defined per pro-
gram channel (basic status). The setpoint
values can be adjusted through the multifunc-
tion panel.

The behavior after a mains interruption can be
configured (e.g. program abort, continued run,
or continuation/abort via multifunction panel).

As of system version 02, programs can be
marked in the program editor as favorite pro-
grams, so that they appear in the program se-
lection at the beginning of the program list.

Cyclic program repetition is supported as of
system version 03 . The number of cycles is
already specified in the program editor. During
program run, the current cycle is indicated in
the generator screen.

Program generator with process
steps (as of system version 02)

A total of 90 programs can be managed in a
program pool. The nine program generators
support the use of up to 100 process steps. In
every process step the allowed setpoint val-
ues and control contacts are selected and the
time limits of a program section are defined.
This assignment is normally done by the plant
manufacturer because special knowledge of
the plant is required.

While entering a program using the program
editor, a certain process step is assigned to
each program section. As a result, the specifi-
cations defined with the process step are rele-
vant for the dedicated program section. This
means: only the allowed setpoint values and
control contacts can be used and the section
run time has to be within the time limits.

In a process step, up to 16 process contacts
that are used to control PLC functions can be
activated (system versions 02 to 04). As of
system version 03, the function of the process
contacts is configurable (time behavior).

As of system version 03, additional functions
for ramp function and section changeover are
available. Furthermore, up to 50 programs
may be defined as manufacturer programs
which are editable by the manufacturer only.
As of system version 05, up to 64 process con-
tacts are available. The contact designations
are editable (individually for each program
generator).

PLC function

The PLC function (option) is a fully adequate
PLC which can be used to read all inputs and
to write to all outputs of the modules in the
system. A library with predefined function
modules and data types including their docu-
mentation is available to the user.
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For programming a control application, all

editors defined in the IEC 61131-3 standard

are provided:

e Structured text (ST)

« Sequential function chart (SFC)

¢ Continuous function chart (CFC)

« Function block diagram (FBD)

¢ Ladder diagram (LD)

« Instruction list (IL)

Furthermore, a large number of functions are

implemented which can be used to quickly and

efficiently debug, test, and start up the applica-

tion.

In addition, the user has the following func-

tions and possibilities when using the PLC:

« Generation of events saved in the event list
of the central processing unit

« Configuration of all system modules

¢ Process mask control of the multifunction
panel

The PLC programming system is started from
the setup program. Information about the
system hardware (modules) is automatically
loaded into the PLC programming system.
The user can assign machine specific names
to process data so that working with the PLC
is more comfortable.

A fully adequate OPC server is available in
connection with the PLC function. This simpli-
fies the exchange of data with other systems
such as SCADA systems or other control sys-
tems.

As of CODESYS version 3.5 SP3 patch 9, up
to 62 digiLine sensors for liquid analysis can
be integrated in the measuring, control, and
automation system by a PLC application. The
sensors are connected to the serial interface
of the central processing unit (RS485, Modbus
RTU) via a bus system.

System version 05 includes an update to
CODESYS version 3.5 SP10 patch 0.

As of system version 05 a user can log on to
the system through the PLC. As a result, appli-
cations such as the user logon via interface
(e.g. with RFID chip card) can be implemented
by a PLC application.
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Technical data

Interfaces
USB device
Connector designation Setup
Connector type Mini-B
Number 1
Application Connection to a PC (setup program)
Max. current 100 mA
System bus Out
Connector designation Bus Out
Connector type RJ45
Number 1
Application Connection of a router module or a multifunction panel
Connection cable Network cable (patch or crossover cable), at least CAT5 (S/FTP)
Cable length Upto 100 m
Ethernet
Connector designation LAN
Connector type RJ45
Number 1
Application Communication with PC (setup program, web server), e-mail server, and Modbus
master/slave
Protocol TCP/IP, HTTP, DHCP, SMTP+POP3, Modbus/TCP

Transfer rate

10 Mbit/s, 100 Mbit/s

RS232 or RS422/485 (serial interfaces)
Connector designation
Connector type
Number
Application

Protocol

Transfer rate

Depending on the device type
Coml and Com2

D-Sub

2

Fieldbus applications, communication via modem with a PC (setup program) or with
an e-mail server

Modbus RTU (master or slave);
PROFIBUS-DP (slave, Com2 only)

Modbus: 9600 Bd, 19200 Bd, 38400 Bd;
PROFIBUS: max. 12 Mbit/s

Electrical data

Voltage supply
Connection
Voltage
Residual ripple

At the front (removable 2-pole terminal strip with Push-In technology)
DC 24 V +25/-20 % SELV
5%

Current consumption

Max. 350 mA (at DC 19.2 V)

Current consumption of lined-up modules also has to be considered (see ,Hardware
configuration in the setup program)!

Power consumption

Max. 7 W

Conductor cross section (voltage supply)
Wire or strand without ferrule
Strand with ferrule

2 x strand with twin ferrule with plastic collar

Min. 1.5 mmZ2, max. 2.5 mm?
Min. 1.5 mmZ2, max. 2.5 mm?
1.5 mm?2

Stripping length

10 mm

Electrical safety

Acc. to EN 61010-1
Overvoltage category lll, pollution degree 2

V6.00/EN/00529105/2020-03-30
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Electromagnetic compatibility
Interference emission
Interference immunity

Acc. to EN 61326-1

Class A — only for industrial use —
To industrial requirements

Data backup

Buffered RAM

Buffer battery service life

Approx. 10 years (Lithium battery)

Case and ambient conditions

Case type

Metal case for DIN rail mounting in the control cabinet (indoor use); DIN rail acc. to
DIN EN 60715, 35 mm x 7.5 mm x 1 mm

Dimensions (W x H x D)

135 mm x 101 mm x 67.1 mm (without connection elements)

Weight (fully equipped)

Approx. 670 g

Protection type

IP20, acc. to DIN EN 60529

Ambient temperature range

-20to +55 °C

Storage temperature range

-40to +70 °C

Resistance to climatic conditions

Relative humidity < 90 % annual average without condensation (climatic class 3K3
acc. to DIN EN 60721-3-3 with extended temperature and humidity range)

Site altitude

Up to 2000 m above sea level

Mechanical ambient conditions®

Classification acc. to DIN EN 60721-3-3, table 6, class 3M2

2 Test conditions are listed in the System Descripton B 705000.8.

Approval/approval marks

Approval mark Testing agency Certificate/certification Inspection basis Valid for
number
cULus Underwriters Laboratories E201387 UL 61010-1 (3. Ed.), all types
CAN/CSA-22.2
No. 61010-1 (3. Ed.)
DNV GL DNV GL TAAO00016N Class Guideline all types;

DNVGL-CG-0339 a power supply unit with
DNV GL or GL type
approval is required (e.g.

type 705090)
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Display, operating, and connection elements

(12)

(11)

(10)

9)

Coml

WHJE

) (

Power

Status
©Bus Error
Coml
©com2

7:'_
=

Electrical isolation

AC 30V

DC 50V
—>

DC 1500 V
—>

Interface Com1 >

)
C

AC 30V
DC 50V

)]
C

))
Interface Com2 > (C

DC 1500 V
l—>1

Ia)

System bus Out > 22

~

Voltage supply In >
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~

LAN

USB device interface
(setup)

Side system bus Out

Voltage supply Out

@)
)
®)

4
()
(6)
(7
(8)

@
@
(©)
(©)
®)

(6)
@)
®)
9)
(10)
(11)
(12

Status displays (LED)
Voltage supply In, DC 24 V
Voltage supply Out, DC 24 V
USB device interface (setup)

Switch/push-button for Run, Stop, or
Reset

Side system bus Out
System bus Out

LAN interface (Ethernet)
Termination resistors Com2
Interface Com2

Interface Com1
Termination resistors Com1
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Connection diagram

The connection diagram included in the data sheet provides initial information about the connection options. Only use the installation instructions
or the operating manual for the electrical connection. The know-how and the correct technical implementation of the safety warnings/instructions
contained in these documents are the prerequisite for the installation, electrical connection, and initial start as well as for the safety during opera-

tion.
Ao
) 3
i
o =
w0 @ o |F)
= @)
15
o — ®
Interfaces
Connection Designation |Number |Connection element
USB device Setup (4)
System bus Out Bus Out (@) 1TX+ Transmit data +
2TX- Transmit data -
3 RX+ Receive data +
6 RX- Receive data -
Ethernet LAN (8) 1TX+ Transmit data +
= 2 TX- Transmit data -
= 3 RX+ Receive data +
= 6 RX- Receive data -
Serial interface Comi, (11), 2 RxD Receive data
(RS232), option Com2 (20) 3 TxD Transmit data
5 GND Ground
Serial interface Coml, (12), 3 TxD+ Transmit data +
(RS422), option Com2 (10) 4 RxD+ Receive data +
mc © 5 GND Ground
g g G < 8 TxD- Transmit data -
~ o G ™ 9 RxD- Receive data -
Serial interface Coml, (11), © ) g c: 3 TXD+/RxD+ Transmit/Receive data +
(RS485), option Com2 (10) \\// 5 GND Ground
8 TxD-/RxD- Transmit/Receive data -
PROFIBUS-DP, Com2 (10) @ 8 RxD/TxD-N (A) Transmit/Receive data -
option (as of system 3 RxD/TxD-P (B) Transmit/Receive data +
version 02) 6 VP (+5 V) Voltage supply +
5 DGND Data ground
Voltage supply
Connection Designation Number | Symbol and terminal designation

Voltage supply In

+24 V and GND

@

+————————0 +24V
Ux

-—— 0 GND

V6.00/EN/00529105/2020-03-30
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Module overview

Base units

¢ Central processing unit
Data sheet 705001

Input/output modules

¢ Multichannel controller module
Data sheet 705010

* Relay module 4-channel
Data sheet 705015

¢ Analog input module 4-channel
Data sheet 705020

¢ Analog input module 8-channel
Data sheet 705021

* Analog output module 4-channel
Data sheet 705025

« Digital input/output module 12-channel
Data sheet 705030

« Thyristor power controller type 70906x
Data sheet 709061, 709062, 709063

Special modules

¢ Router module
Data sheet 705040

Operating, visualization,
recording

« Multifunction panel 840
Data sheet 705060

« Operating panels
Data sheet 705065

Power supply units

e 705090/05-33
Data sheet 705090

e 705090/10-33
Data sheet 705090

70500100T10Z001K000
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Order details

(1) Basictype
705001 Central processing unit (1x Ethernet (RJ45), 1x system bus (RJ45), 1x system bus (E-Bus), monitoring of
64 limit values)
(2) Basic type extension
0 Standard
(3) Version
8 With factory settings
(4) Interface Coml
00 Not used
51 RS232 Modbus RTU?
54 RS422/485 Modbus RTU?
(5) Interface Com2
00 Not used
51 RS232 Modbus RTU?
54 RS422/485 Modbus RTU?
64 PROFIBUS-DP (slave; as of system version 02)
(6) Voltage supply
36 DC 24 V +25/-20 %
(7) DNV GL approval
000 Without approval
062 With DNV GL approval®
(8) Extracodes
000 Without extra code
214 Math/logic function (activation for all connected controller modules)
224 PLC acc. to IEC 61131-3 (CODESYS V3.5)
225 Program generator 1 to 9
228 Program generator 1 to 9 with process steps (as of system version 02)

a8 Any interface protocols can be implemented with the PLC (extra code 224).
b The power supply unit used must also have a DNV GL or GL type approval (e.g. type 705090).

1) @ @ (4) (5) (6) (7 (8)
Order code ‘ ‘/| ‘ | | ‘/‘ |
Order example 705001 / O 8 - 00 - o000 - 36 [/ 000 214

2 List extra codes in sequence, separated by a comma.

Delivery package

1 central processing unit in the ordered version

1 cover for system bus

2 screw-on end clamps for DIN rail

1 Installation Instructions
Setup program with program editor JUMO mTRON T (30-day trial version, on MiniDVD)

DVD content (2 Mini-DVDs):

« Setup program with program editor JUMO mTRON T (30-day trial version)
« CODESYS programming software (free version)

« CODESYS Repository Package - Operating panels (free version)

« Export files JUMO digiLine (free version)

¢ GSD file JUMO mTRON T - CPU (free version)

¢ PC Evaluation Software PCA3000 (30-day trial version)

¢ PCA Communication Software PCC (30-day trial version)

« Documentation in PDF format

V6.00/EN/00529105/2020-03-30 70500100T10Z001K000
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Accessories
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Description Part no.
Interface modules (expansion boards):

RS232 Modbus RTU 00569505
RS422/485 Modbus RTU 00569506
PROFIBUS-DP (slave; as of system version 02 and as of the central processing unit's production date 27/ | 00569507
2013 (calendar week))

Extra codes (activations):

Math/logic module (activation for all connected controller modules) 00569509
PLC according to IEC 61131-3 (CODESYS V3.5) 00569510
Program generator 1 to 9 00569511
Program generator 1 to 9 with process steps (as of system version 02) 00606498
General accessories

Description Part no.
JUMO mTRON T system manual, English 00575577
Setup program with program editor JUMO mTRON T (on MiniDVD), incl. USB cable (A-plug to mini-B-plug, | 00569494
3m)

Program editor JUMO mTRON T (on MiniDVD), incl. USB cable (A-plug to mini-B-plug, 3 m) 00622333
PCA3000/PCC JUMO software package 00431884
PC Evaluation Software PCA3000 00431882
Release automatic print for PC Evaluation Software PCA3000 00505548
PCA Communication Software PCC 00431879
Plant Visualization Software JUMO SVS3000: See data sheet 700755 -

USB cable A-plug mini-B-plug 3 m 00506252

DVD content (2 Mini-DVDs):

¢ Setup program with program editor JUMO mTRON T in case of part no. 00569494
* Program editor JUMO mTRON T in case of part no. 00622333

¢ CODESYS programming software (free version)

+« CODESYS Repository Package - Operating panels (free version)

« Export files JUMO digiLine (free version)

¢ GSD file JUMO mTRON T - CPU (free version)

« PC Evaluation Software PCA3000 (30-day trial version)

« PCA Communication Software PCC (30-day trial version)

« Documentation in PDF format

V6.00/EN/00529105/2020-03-30
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JUMO variTRON 500 — Automation System

Central Processing Unit 705002

Brief description

The central processing unit JUMO variTRON 500 along with the proven
input and output modules (incl. controller module) form a complete sys-
tem.

The central processing unit manages all configuration and parameter
data of the complete system and provides a PLC acc. to IEC 61131-3
(CODESYS V3.5; as extra code). The PLC can be activated in different
versions:

+ CODESYS runtime system

+  CODESYS runtime system incl. Remote TargetVisu

+  CODESYS runtime system incl. WebVisu

+  CODESYS runtime system incl. Remote TargetVisu and WebVisu
For visualization, commercially available panels are used which support
CODESYS Remote TargetVisu or WebVisu functionality. The visualiza-

tion is also possible via web browser. Visualizations have to be imple-
mented with CODESYS resources.

A convenient setup program is used for configuration. JUMO standard
functions for CODESYS are provided in libraries (as of system version
x) and can be individually integrated into the customer application.

Block diagram

Page 1/9

Type 705002

Features

.

Comf1 (optional) g - 2 x USB (host)
RS232 or RS485 - o for USB flash drive
(Modbus-RTU master/slave) 8

M~
Com2 (optional) - LAN1
RS232 or RS485 - Ethernet
(Modbus-RTU master/slave)

= LAN2 (optional)
LCD display (96 x 64 pixel) Ethernet
isplay (96 x 64 pixe

4 buttons -
Voltage supply In
(at the front) g
Voltage supply Out - m) | System bus Out

Approvals and approval marks (see "Technical data™)

Bm Us

V8.00/EN/00703035/2021-05-18

Process mapping for all connected input/
output modules (incl. controller module)

Display and keys to display the system
status

2 USB host interfaces
OPC UA server (in conjunction with PLC)

9 program generators (in conjunction with
PLC, as of system version 4)

2 field bus interfaces (as of system ver-
sion 3)

PROFINET IO controller (in conjunction
with PLC)

Plug and Play for input/output module re-
placement

Battery-buffered RAM
Real-time clock

70500200T10Z001K000
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Description

JUMO variTRON 500

The central processing unit JUMO variTRON
500 is based on a new hardware platform with
an 800 MHz processor, which is used as a
quad-core variant.

Due to the scalability of hardware and soft-
ware a modular, flexible, and above all sus-
tainable hardware platform is available that is
combined with a modern software architec-
ture. Based on this new platform, innovative
operating concepts can now be implemented
using state-of-the-art display technologies.

The advantages at a glance:

. High speed performance
. Flexible operating philosophy

. Modern communication interfaces (e.g.
OPC UA, MQTT)

*  Integration of different fieldbus protocols
such as PROFINET IO, EtherCAT, and
Modbus-TCP/-RTU

. Easy integration of new software func-
tions via PLC (CODESYS V3.5)

*  Availability of function and visualization li-
braries (as of system version x)

+  Easy adaptation of hardware inputs and
outputs

+  Customized operation and visualization
with several operator stations via CODE-
SYS remote target visualization or via
web visualization (mixed operation is
possible)

»  Panels in various formats (portrait or
landscape, 4:3 or 16:9)

*+  JUMO Web Cockpit

. Data recording function (on the device
side as of system version 5; evaluation
with JUMO smartWARE Evaluation as of
system version Xx)

Input/output modules

The proven input and output modules (incl.
controller module) are available as module
variants.

For example: the analog input module with
universal inputs for thermocouples, RTD tem-
perature probes, and voltage or current stan-
dard signals. As a result the same hardware
can be used to precisely record and digitize a
highly diverse range of process variables.

JUMO variTRON 500 enables simultaneous
operation of more than 120 control loops so
that it can also be used for sophisticated pro-
cesses. Through expansion slots the inputs
and outputs of each controller module can be
individually expanded and adapted. The con-

V8.00/EN/00703035/2021-05-18

trol loops here operate fully independently,
which means they do not require resources
from the central processing unit.

Thyristor power controllers can also be con-
nected via EtherCAT or PROFINET. In addi-
tion, JUMO digiLine sensors for liquid analysis
can be connected to the central processing
unit.

JUMO Cloud

The loT platform for process visualization as
well as data acquisition, evaluation, and ar-
chiving enables worldwide access to mea-
surement data using common web browsers.
The JUMO Cloud is characterized by a high
degree of security as well as valuable visual-
ization, alarm, and planning functions.

Further information on the JUMO Cloud:

qr-en-cloud.jumo.info

JUMO smartWARE SCADA

The JUMO smartWARE SCADA software pro-
vides easy access to measurement data using
conventional web browsers. It offers functions
for process visualization as well as for evalua-
tion of the acquired data. The software also
supports manufacturing and work processes
with valuable visualization, alarm, and plan-
ning functions.

Further information on the JUMO smartWARE
SCADA software:

gr-en-scada.jumo.info

70500200T10Z001K000
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Technical data

Interfaces

USB host
Description uUSB
Type A (socket)
Number 2

Device category
Application
Data rate

Max. current

Mass storage class

For connecting a USB flash drive (interfaces cannot be used simultaneously)
Low Speed, Full Speed, Hi-Speed

500 mA per interface

Ethernet

Description
Type
Number
Protocol

Application

Transfer rate
Connection cable

LAN1, LAN2 (optional)
RJ45

1 (optional: 2)

TCP, IPv4, HTTP(S)

Via CODESYS as an option: Modbus-TCP, PROFINET IO controller, EtherCAT mas-
ter, OPC UA server, BACnet/IP (as of system version 4)

Communication with:

- PC (setup program, web browser)
- Email server

- Modbus-TCP master/slave

- PROFINET IO device

- EtherCAT slave

- OPC UA client

- BACnet/IP server/client

10 Mbit/s, 100 Mbit/s
Network cable, at least CAT5 (S/FTP)

Data format
Transfer rate

Cable length Up to 100 m
RS232 or RS485 (serial interface) Depending on the device version
Description Com1, Com2
Type D-Sub 9-pole
Number 2
Application Fieldbus applications, communication via modem with a PC or with an email server
Protocol Via CODESYS: Modbus-RTU master/slave

8/1/n, 8/1/e, 8/1/0
9600 Bd, 19200 Bd, 38400 Bd

System bus
Description None (side connector)
Type System specific
Number 1
Application Connection of a router module 705041 or an input/output module
Display
Type LCD, monochrome
Resolution 96 x 64 pixels (8 rows)

V8.00/EN/00703035/2021-05-18
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Electrical data

Voltage supply
Symbol (see nameplate)
Connection
Voltage
Residual ripple

At the front (removable terminal strip, 2-pole with Push-In technology)
DC 24 V +25/-20 % SELV
5%

Current consumption

Max. 1.16 A (at DC 19.2 V)

Current consumption of lined-up modules also has to be considered (see "Hardware
configuration" in the setup program)!

Power consumption

Max. 25 W

Conductor cross section (voltage supply)
Wire or stranded wire without ferrule
Stranded wire with ferrule

Min. 1.5 mm2, max. 2.5 mm?

Min. 1.5 mmZ, max. 2.5 mm?2
2

2 x stranded wire with twin core-end 1.5 mm
ferrule with plastic collar
Stripping length 10 mm

Electrical safety

According to DIN EN 61010-1
Overvoltage category lll, pollution degree 2

Protection rating

Electromagnetic compatibility
Interference emission
Interference immunity

Acc. to DIN EN 61326-1
Class A - only for industrial use -
Industrial requirement

Data backup

Buffered RAM

Buffer battery service life

Typ. 6 years (lithium battery)

Observe fault messages on battery status in the event list (battery almost empty, bat-
tery empty)!

Housing and environmental conditions

Case type

Plastic case for DIN rail mounting in the control cabinet (indoor use); DIN rail acc. to
DIN EN 60715, 35 mm x 7.5 mm x 1 mm

Dimensions (W x H x D)

135 mm x 101 mm x 101.5 mm (without connection elements)

Weight (fully fitted)

Approx. 590 g

Protection type

IP 20, according to DIN EN 60529

Ambient temperature range

-20 to +55 °C

Storage temperature range

-40to +70 °C

Resistance to climatic conditions

Relative humidity <90 % annual average without condensation (climate class 3K3 acc.
to DIN EN 60721-3-3 with extended temperature and humidity range)

Acceleration

Site altitude Up to 2000 m above sea level
Vibration Acc. to DIN EN 60068-2-6, table C.2
Amplitude 0.15 mm from 10 to 58.1 Hz

20 m/s2 from 58.1 to 150 Hz

Shock
Peak acceleration
Shock duration

Acc. to DIN EN 60068-2-27, table A.1
150 m/s2
11 ms

Approvals and approval marks

Approval mark Test facility Certificate/certification Inspection basis Valid for
number
c UL us Underwriters Laboratories E201387 UL 61010-1 (3. Ed.), All types

CAN/CSA-22.2
No. 61010-1 (3. Ed.)

V8.00/EN/00703035/2021-05-18
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Connection diagram

The connection diagram in the data sheet provides preliminary information about the connection options. For the electrical connection, only use
the installation instructions or the operating manual. The knowledge and the correct technical compliance with the safety information and warnings
contained in these documents are mandatory for mounting, electrical connection, and startup as well as for safety during operation.
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— CSUMO) varlTRON 00
= |
13) —
(12) 2?9? uss [ }
(12) &
Com1
28
—tll0 & -
9) Lg 3 I— =
o 1o ]
®) Com2 e L
Interfaces
Connection Designation | Number |Connection element Assignment
USB host (2 %) usB (12),
(13)
Ethernet LANT1, (8), 1TX+ Transmission data +
(LAN2 optional) LAN2 ™ 2 TX- Transmission data -
3 RX+ Received data +
6 RX- Received data -
Serial interface RS232 | Com1, (11), 2 RxD Received data
(optional) Com2 © 3 TxD Transmission data
m@w: 5 GND Ground
Serial interface RS485 | Com1, (11), 0,3 [l gC%w 3 TxD+/RxD+ Transmission/received data +
(optional) Com2 (9) @@ L 5 GND Ground
@ 8 TxD-/RxD- Transmission/received data -
NN
Voltage supply
Connection Designation | Number | Symbol and terminal designation
Voltage supply In +24 V and (6) +——————0 +24V —
GND Uy
-—— O GND

V8.00/EN/00703035/2021-05-18
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Display, operating, and connection elements

SUMO) varlTRON 500 (1) Display

(14) =T -
(13) o
(12) —
oy —ss

Com1
(10)——T

2
®) —_§§ ] [

2 [
(8) o para U G ESTIE= @)

Electrical isolation

)) I

(¢ C Interface LAN2

— Interface USB host
|—( Interface USB host

Side

~

system bus Out

Voltage

Interface LAN1 > 22 ()
Interface Com1 > 22 (1)
Interface Com2 > 22 (1)
Voltage
supply In *

~

supply Out

(1) Functional galvanic isolation for connection of SELV or PELV electrical circuits.

V8.00/EN/00703035/2021-05-18
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(2) Voltage supply Out, DC 24 V
(3) Control elements
(4) Interface LANS (for future use)
(5) Side system bus Out
(6) External voltage supply DC 24 V
(7) Interface LAN2
(8) Interface LAN1
(9) Interface Com2
(10) Com2 terminating resistors
(11) Com1 interface
(12) USB host interface 1
(13) USB host interface 2
(14) Com1 terminating resistors

70500200T10Z001K000
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Dimensions Module overview
135 Central processing unit

*  JUMO variTRON 500

W\ Data sheet 705002
Wm% Input/output modules
%WW . I\D/Iultichhanne7l(<):g(r)1:r(§)ller module
mw . R:It:ysme;c‘itule 4-channel
W‘ﬁm . K:taToSh;ep:u:(:::;jIe 4-channel
%w Data sgheet 705020

=
—

101

175 *  Analog input module 8-channel
94.5 Data sheet 705021
1015 «  Analog output module 4-channel
— Data sheet 705025
— NEY B Q)ZJ . Digital input/output module 12-channel
w: % % % % Data sheet 705030
% QDD QD %@ & Q . Bigitalri]nput;%lgtggz module 32-channel
— ata sheet
% % % %‘é %2 %% % (as of system version 3)
E % % % % N x % »  Thyristor power controller type 70906x
S % %g N P Data sheet 709061, 709062, 709063
% pUY % % % % pNY (as of system version 3)
&~ D AN QY| ©
va3 [U Special modules

. Router module 2-port
Data sheet 705041
(as of system version 3)

. Router module 3-port
Data sheet 705042
(as of system version 3)

. Router module 1-port
Data sheet 705043
(as of system version 4)

Panels

*  JUMO variTRON Web panels
Data sheet 705070

Power supply units

. 705090/05-33
Data sheet 705090

. 705090/10-33
Data sheet 705090
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Order details

1) Basic type
705002 Central processing unit, type 705002 (1 x Ethernet (RJ45), 1 x system bus (side), 2 x USB host interface),
Node-RED
(2) Basic type extension 1
2 Quad core CPU
(3) Basic type extension 2
2 RAM 1024 MB
(4) Basic type extension 3
1 eMMC 8 GB?
(5) Basic type extension 4
0 Without software control loops
(6) Version
8 Standard with default settings
(7) Com1 interface
00 Not used
51 RS232 Modbus-RTUP (as of system version 3)
55 RS485 Modbus-RTUP (as of system version 3)
(8) Interface Com2
00 Not used
51 RS232 Modbus-RTUP (as of system version 3)
55 RS485 Modbus-RTUP (as of system version 3)
9) Interface LAN2
00 Not used
08 Ethernet (RJ45)
(10)  Voltage supply
36 DC 24 V +25/-20 %, SELV
(11) DNV GL approval
000 Without approval
(12) Extra codes
224 PLC according to IEC 61131-3 (CODESYS V3.5; necessary to operate the device as a PLC)
225 Program generator 1 — 9 (as of system version 4)°
280 Remote TargetVisu®
281 WebVisu®
282 PROFINET IO controller®
283 OPC UA server®
284 Modbus-TCP master®
285 Modbus-TCP slave®
286 EtherCAT master®
289 BACnet/IP (as of system version 4)°

a

Flexible allocation between system data and application data.

b ThePLC (extra code 224) enables additional interface protocols to be implemented (extra cost).

C

Ordercode 705002 |/| 2 |2 [ 1] 0 |8

Order

example

a

V8.00/EN/00703035/2021-05-18

Only in conjunction with extra code 224.

() 2 B3 @ 5 €6 M B (9 (10 (11) (12)

-| 36 |/] 000 |, 224 |, .2

705002 /2 2 1 0 8 - 00 - 00 - 00O - 36 / 000 , 224

List further extra codes in sequence, separated by commas.

70500200T10Z001K000
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Scope of delivery

1 central processing unit, type 705002, in the ordered version
1 cover for system bus

2 screw-on end clamps for DIN rail

1 installation instructions

Accessories
Description Part no.
Interface modules (expansion boards):
RS232 Modbus-RTU (as of system version 3) 00745041
RS485 Modbus-RTU (as of system version 3) 00745042
Ethernet (RJ45) 00745043

V8.00/EN/00703035/2021-05-18 70500200T10Z001K000
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Multichannel Controller Module

705010

Brief description

The multichannel controller module supports up to four PID controller channels (cascadable). In
the standard version, two high-quality universal analog inputs for thermocouples, RTD tempera-
ture probes, resistance transmitters, resistance/potentiometers, and standard signals are avail-
able. Two digital inputs (DC 0/24 V) and two digital outputs as a relay with N/O contact
(AC 230V /3 A) or as a logic output (DC 0/15 V) are also available as part of the standard ver-
sion. Due to the three option slots (option 1, 2, and 3), the module can be extended up to four
universal analog inputs, eight digital inputs, three analog outputs, or eight digital outputs.

The digitized input values/states are available in the system for further processing. The digital
and the analog outputs can be actuated by the system or directly by the module.

The module operates independently, even if the central processing unit fails or the higher-ranking
system malfunctions. This behavior can be configured.

LEDs are used to indicate applied voltage supply, the module operating status, as well as the
status of the digital inputs/outputs.

For expansion of the inputs/outputs or for service work, the module insert can be easily pulled
out of the case at the front. The case including the bus PCB remains mounted on the DIN rail.

A setup program or the multifunction panel 840 allows the user to comfortably configure and
parameterize the multichannel controller module.

Block diagram

2 universal analog inputs - g 2 digital outputs:
D
S | M |pgejay (NO)
2 digital inputs - or
(DC 0/24 V) Logic (DC 0/15V,
to control an external
solid-state relay)
Option 1 = ']
Option 2 =—— [l
Option 3 = ']
Voltage supply - 4 | System bus

Approval/approval marks (see “Technical data”)

EN us

V4.00/EN/00529107/2020-11-26

ROVED p,
<° "oy,

o
N
IS

|
KDNV-GL

DNVGL.COM/AF

¢,
)

Type 705010/...

Features
« Up to four PID controller channels each with
two parameter sets and four setpoint values

 Self-optimization using the oscillation or
step response method

* Independent operation
« Two universal analog inputs

» Customer-specific linearization (polynomial
up to the 4th order)

« Two digital inputs DC 0/24 V

« Two digital outputs as a relay with N/O con-
tact or a logic output

* The inputs and outputs can be extended
(option)

« All analog inputs are electrically isolated
from each other

¢ Limit value monitoring

* One counting input up to 10 kHz

« Automatic configuration after the module in-
sert has been exchanged (hot swappable)

« Connection of the inputs and outputs at the
front

* Removable terminal strips with Push-In
technology

¢ Quick wiring of operating voltage and sys-
tem bus due to easy module connection

* AMS2750/CQI-9 (extra code)

70501000T10Z001K000
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Description

Controller types

The controller can be configured as two-state
controller, three-state controller, modulating
controller, continuous controller, or continuous
controller with integrated actuator controller
independent of the number of channels. If the
number of standard and optional inputs and
outputs provided on the controller module are
insufficient for the desired configuration, exter-
nal inputs and outputs are available through
the system bus. The cycle time of the control-
ler module can be configured between 50 ms
and 250 ms.

Standardization of the setpoint input (as of
system version 04) allows to realize a cascade
control. The controller channel in question is
then used as slave controller within the cas-
cade control.

Parameter sets

Two parameter sets can be saved for each of
the four controller channels. Each parameter
set contains 17 parameters so that separate
derivative and reset times can be set for the
"Heating" and "Cooling" functions. The param-
eter set can be changed over separately for
each controller channel.

Self-optimization

Self-optimization makes it possible for the
controller to be adjusted to the control loop by
a user who is not a control technology expert.
During this process, the reaction of the control
loop to the actuating variable is evaluated. The
oscillation method is set as the standard
method in the controller. The step response
method can be activated in the setup program
or the multifunction panel.

Setpoint values

Up to four setpoint values can be entered for
each controller channel. The setpoint value
changeover is controlled by two digital signals.

Ramp function

The ramp function is used for a continuous
setpoint value change up to the ramp limit
value (setpoint value input). Any analog value
(e.g. actual value) available in the system can
be selected as the start value. The ramp
change is defined via two adjustable gradients
(upward, downward). If the setpoint value
changes, the new setpoint value is reached
under consideration of the set gradient. De-
pending on the start value, the result is an up-
ward or downward ramp. Alternatively a ramp
start synchronous to a digital signal is possi-
ble. The ramp function can be stopped and
canceled via digital signals.

It is possible to enter a tolerance band (sym-
metrically or above/below) around the setpoint
value curve to monitor the actual value. If the
actual value leaves the tolerance band, a dig-
ital signal is activated which can be used inter-
nally or externally.

V4.00/EN/00529107/2020-11-26

Limit value monitoring

For each analog input, two separate alarms
(min/max alarm) can be activated; each alarm
has its own limit value. Alarm type, event text,
collective alarm, alarm suppression, and
alarm delay are configurable.

In addition, four limit values with configurable
alarm functions are available. Any analog sig-
nal can be selected as the actual value and
setpoint value. The actual value monitoring
depends on the set limit value and the used
alarm function (monitoring band around the
setpoint value, limit value above or below the
setpoint value as well as independent of the
setpoint value).

Math and logic function

The optional math and logic function (extra
code of base unit) can be used to link analog
or binary values. Up to four freely configurable
math or logic formulas can be entered with the
setup program. The results are available in the
controller module for various functions or can
be made available at the outputs.

Analog inputs

The maximum four analog inputs are universal
measuring inputs for RTD temperature
probes, thermocouples, resistance transmit-
ters, resistance/potentiometers, and standard
signals (current, voltage). Linearizations for
over 20 common measuring probes (RTD
temperature probes, thermocouples) are
stored. A measured value offset or a fine ad-
justment can be carried out to compensate for
plant-specific deviations. Due to the measur-
ing circuit monitoring, a measuring range that
is too high or too low, probe/cable break, and
probe/cable short circuit are detected — de-
pending on the measuring element type — so
that the system is switched to an operational
safe status in the event of an error.

Customer-specific linearization

A customer-specific linearization is also possi-
ble. Programming is carried out through a for-
mula (polynomial up to the 4th order) using the
setup program.

Analog outputs

The maximum three analog outputs are freely
scalable (current, voltage). They can be used
to make available controller outputs, setpoint
values, math results, signals of the analog in-
puts (e.g. actual value), and values from the
system bus. The output behavior in case of an
error is selectable from available options (e.g.
behavior according to NAMUR recommenda-
tion NE 43).

Digital inputs

The signals of the up to eight digital inputs (DC
0/24 V) can be used to initiate various internal
functions such as changeover of the parame-
ter set, start of self-optimization, or acknowl-
edgement of a limit value exceedance.

Linking of digital signals

External and internal digital signals (e.g. logic
results) can be OR-linked. Four logic links of
up to four digital signals are possible. The re-
sults are also available to control internal func-
tions or they can be made available at the
digital outputs.

Digital outputs

The up to eight digital outputs can be used to
provide digital signals such as controller out-
puts, signals of the limit value monitoring, logic
results, signals of the digital inputs, and values
from the system bus. In addition to the two
standard outputs (relay or logic), further out-
puts can be realized via the option slots (relay,
solid-state relay, open-collector output).

Counter

The controller module is equipped with a
counter which is solidly connected to the first
digital input and counts all low-high edges of
the input signal. The counter reading is avail-
able in the base unit. The counter runs end-
lessly in the "Counting" operating mode. The
counter starts with zero again after reaching
the maximum counting value (OXFFFF). In the
"Filling" operating mode the counter is started
via a digital signal and generates a switch-off
signal when the adjustable switch-off limit is
reached.

Operation

The controller module is operated with the
multifunction panel. Furthermore, specific val-
ues can be changed and functions can be ac-
tivated via the PLC or the Modbus interface
(base unit).
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Controller parameters

All the parameters and their meanings are included in the table. Some parameters may be missing or do not apply for a particular type of controller.
Two parameter sets can be stored for each of the four possible controller channels to handle special applications.

Parameters Value range Factory set Meaning
Proportional band Xp1 0 to 9999 digit 0 digit Size of the proportional band.
Proportional band Xp2 0 to 9999 digit 0 digit The controller structure is not effective with 0 (behavior identical to limit

value monitoring)!
For a continuous controller, Xp1/2 must be > 0.

Derivative time Tv1l 0109999 s 80s Influences the differential component

Derivative time Tv2 010 9999 s 80s of the controller output signal.

Reset time Tnl 0109999 s 350s Influences the integral component

Reset time Tn2 010 9999 s 350 s of the controller output signal.

Switching period Cy1l 0t0999.9s 20.0s When using a switched output, the switching period should be chosen

Switching period Cy2 010999.9 s 200s so that, on the one hand the energy flow to the process is almost con-
tinuous, and on the other hand the switching elements are not over-
loaded.

Contact spacing Xsh 0 to 999.9 digit 0.0 digit Spacing between the two control contacts for a three-state controller,

modulating controller, and continuous controller with integrated actua-
tor controller.

Switching differential Xd1 0 to 999.9 digit 1.0 digit Switching differential for a switching controller
Switching differential Xd2 0t0 999.9 digit | 1.0 digit with proportional range Xp = 0.
Actuator time TT 510 3000 s 60 s Applied run time range of the control valve (actuator)

of the modulating controller and continuous controller with integrated
actuator controller.

Working point YO -100 to +100 % 0% Output value for P and PD controllers
(forx =wisy =YO0).
Output value limits Y1 0to 100 % 100 % Maximum output value limits
(only effective when Xp > 0).
Output value limits Y2 -100 to +100 % -100 % Minimum output value limits
(only effective when Xp > 0).
Minimum relay ON period Tk1 | 0.05 to 60.00 s 0.05s Limitation of the switching frequency for switching outputs
Minimum relay ON period Tk2 | 0.05 to 60.00 s 0.05s (lower value depends on sampling rate: min. 0.05 s, max. 0.25 s).
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Technical data

Analog inputs

General information

Number (standard version) 2 (input 1 and 2)

Optional number (option slot 1 to 3) 2 (input 3 and 4)

A/D converter Dynamic resolution up to 16 bit
Thermocouples

Designation Standard Measuring range Measuring accuracy? Ambient temperature

influence

Fe-CuNi “L” -200 to +900 °C <0.1 % from -100 °C 300 ppm/K
Fe-CuNi “J” DIN EN 60584 -200 to +1200 °C < 0.1 % from -100 °C 300 ppm/K
Cu-CuNi “U” -200 to +600 °C <0.1 % from -130 °C 300 ppm/K
Cu-CuNi “T” DIN EN 60584 -200 to +400 °C <0.1 % from -150 °C 300 ppm/K
NiCr-Ni “K” DIN EN 60584 -200 to +1372 °C <0.1 % from -80 °C 300 ppm/K
NiCr-CuNi “E” DIN EN 60584 -200 to +1000 °C <0.1 % from -80 °C 300 ppm/K
NiCrSi-NiSi “N” DIN EN 60584 -100 to +1300 °C <0.1 % from -80 °C 300 ppm/K
Pt10Rh-Pt “S” DIN EN 60584 -50to 1768 °C <0.15 % from 20 °C 300 ppm/K
Pt13Rh-Pt “R” DIN EN 60584 -50to 1768 °C <0.15 % from 20 °C 300 ppm/K
Pt30Rh-Pt6Rh “B” DIN EN 60584 0to 1820 °C <0.15 % from 400 °C 300 ppm/K
W5Re-W26Re “C” 0to 2320 °C <0.15 % from 500 °C 300 ppm/K
W3Re-W25Re “D” 0to 2495 °C <0.15 % from 500 °C 300 ppm/K
W3Re-W26Re 0to 2400 °C <0.15 % from 500 °C 300 ppm/K
Chromel-Copel GOST 8.585-2001 -200 to +800 °C <0.15 % from -80 °C 300 ppm/K
Chromel-Alumel GOST 8.585-2001 -200 to +1372 °C <0.1 % from -80 °C 300 ppm/K
PLII (Platinel 11) 0to 1395 °C <0.1 % from -80 °C 300 ppm/K
Linear 0to 75 mV <0.1% 300 ppm/K
Cold junction Pt100 internal

Cold junction accuracy +1K

2 The accuracy values refer to the maximum measuring range. Smaller measuring ranges lead to reduced linearization accuracy.

RTD temperature probe

Designation Standard Measuring range Measuring accuracy? Ambient temperature
influence
Pt100 DIN EN 60751 -200 to +850 °C 50 ppm/K
2-wire circuit <0.15%
3-wire/4-wire circuit <0.05%
Pt500 DIN EN 60751 -200 to +850 °C 50 ppm/K
2-wire circuit <0.30 %
3-wire/4-wire circuit <0.15%
Pt1000 DIN EN 60751 -200 to +850 °C 50 ppm/K
2-wire circuit <0.20 %
3-wire/4-wire circuit <0.08 %
Ni100 DIN 43760 -60 to +250 °C 50 ppm/K
2-wire circuit <0.36 %
3-wire/4-wire circuit <0.24 %
Pt100 JIS 1604 -200 to +650 °C 50 ppm/K
2-wire circuit <0.20 %
3-wire/4-wire circuit <0.06 %
V4.00/EN/00529107/2020-11-26 70501000T10Z001K000
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Designation Standard Measuring range Measuring accuracy? Ambient temperature
influence

Pt50 GOST 6651-94 -200 to +1100 °C 50 ppm/K
2-wire circuit <0.30 %
3-wire/4-wire circuit <0.06 %

Pt100 GOST 6651-94 -200 to +850 °C 50 ppm/K
2-wire circuit <0.15%
3-wire/4-wire circuit <0.05 %

Cu50 GOST 6651-94 -50 to +200 °C 200 ppm/K
2-wire circuit <0.80 %
3-wire/4-wire circuit <0.60 %

Cul00 GOST 6651-94 -50 to +200 °C 200 ppm/K
2-wire circuit <0.80 %
3-wire/4-wire circuit <0.50 %

KTY11-6 -50 to +150 °C 50 ppm/K
2-wire circuit <1%
3-wire/4-wire circuit <0.24 %

Sensor lead resistance

Max. 30 Q per lead for 3-wire and 4-wire circuit
Max. 10 Q per lead for 2-wire circuit

Measuring current

Pt100 approx. 250 pA, Pt500, and Pt1000 approx. 100 pA; not constant

Lead compensation

Not required for 3-wire and 4-wire circuit. For a 2-wire circuit, lead compensation can
be set in the software by correcting the actual value.

2 The accuracy values refer to the maximum measuring range. Smaller measuring ranges lead to reduced linearization accuracy.

Standard signals

Designation Measuring range Measuring accuracy? Ambient temperature
influence
Voltage <0.05 % 100 ppm/K
Input resistance Rg > 500 kQ DCO0(2)to 10V
Input resistance Rg > 100 kQ DCOtolV
Current (voltage drop <2 V) DC 0(4) to 20 mA <0.05 % 100 ppm/K
Heater current AC 0 to 50 mA <1% 100 ppm/K
Resistance transmitter 100 Q to 4 kQ +4Q 100 ppm/K
Resistance/potentiometer 100 Q to 4 kQ +4Q 100 ppm/K

2 The accuracy values refer to the maximum measuring range. Smaller measuring ranges lead to reduced linearization accuracy.

V4.00/EN/00529107/2020-11-26
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Measuring circuit monitoring

In the event of an error the outputs move to a defined status.

Measuring element Underrange Overrange Probe or lead short | Probe or lead break
circuit
Thermocouple Is detected Is detected Is not detected Is detected
RTD temperature probe Is detected Is detected Is detected Is detected
Voltage
2t0 10V Is detected Is detected Is detected Is detected
Oto10V Is detected Is detected Is not detected Is not detected
OtolV Is detected Is detected Is not detected Is not detected
Current
4t0 20 mA Is detected Is detected Is detected Is detected
0to 20 mA Is not detected Is detected Is not detected Is not detected
Heater current Is detected Is detected Is not detected Is not detected
Resistance transmitter Is detected Is detected Is not detected Is detected
Resistance/potentiometer Is detected Is detected Is detected Is detected
Digital inputs
Number (standard version) 2 (input 1 and 2)
Optional number (option slot 1 to 3) 6 (input 5 to 10)
Input signal DC 0/24 V (Input 1: Counting input up to 10 kHz)
(PLC level; logical "0” = -3 to +5 V; logical "1" = +15 to +30 V)

Analog outputs

Per optional board (option slot 1 to 3)

1 analog output (configurable)
(Output 1 to 3)

Voltage DC 0(2) to 10 V
Current DC 0(4) to 20 mA

Load resistance R| gaq Accuracy Ambient temperature
influence

>500 Q +0.25% + 150 ppm/K

<500 Q +0.25% + 150 ppm/K

Selectable output behavior in case of an error according to NAMUR recommendation NE 43 (for signal type 2 to 10 V and 4 to 20 mA).

Digital outputs
Standard version

2 relay outputs (N/O)
Switching capacity

Contact life
or

Output signal
Current
(Output 3 and 4)

2 logic outputs (to control external solid-state relays)

3A at AC 230V resistive load
3A at DC 30V resistive load

150,000 operations at rated load / 350,000 operations at 1 A

DC 0/15V
Max. 25 mA per output

V4.00/EN/00529107/2020-11-26
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Per optional board (option slot 1 to 3)

1 relay output (changeover contact)
Output 5, 7, and 9)
Switching capacity

Contact life

3A at AC 230V resistive load
3A at DC 30V resistive load

350,000 operations at rated load / 750,000 operations at 1 A

2 relay outputs (N/O contacts with common
(Output 5 to 10)
Switching capacity

Contact life

pole)

3A at AC 230V resistive load
3A at DC 30V resistive load

150,000 operations at rated load / 350,000 operations at 1 A

1 solid-state relay

(Output 5, 7, and 9)
Switching capacity
Protection circuitry

1Aat230V
Varistor

2 open-collector outputs

(Output 5 to 10)

Status logical "0” (transistor inhibited):
Allowable voltage via switching transistor
Maximum reverse current

Status logical "1” (transistor switched):
Maximum voltage via switching transistor
Maximum current

Min. 5V, max. 30 V
0.1 mA

<16V
50 mA

Controller

Controller types

Two-state controller, three-state controller, modulating controller, continuous control-
ler, continuous controller with integrated actuator controller

Controller structures

P, PD, PI, PID

Sampling rate

50 ms, 100 ms, 150 ms, 200 ms, or 250 ms
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Electrical data

Voltage supply
Connection
Voltage input

Lateral (feed via base unit or router module)
DC 24 V +25/-20 %

Residual ripple 5%
Current consumption Max. 300 mA (at DC 19.2 V)
Power consumption Max. 6 W

Inputs and outputs (terminals 1 to 28)
Connection

At the front (removable terminal strips with Push-In technology)

Conductor cross section on terminals 1 to 11
Wire or strand without ferrule
Strand with ferrule

Min. 0.14 mm?2, max. 1.5 mm?

Without plastic collar: Min. 0.25 mm?2, max. 1.5 mm?

With plastic collar: Min. 0.25 mm2, max. 0.5 mm?

Stripping length on terminals 1 to 11

9 mm

Conductor cross section on terminals 12 to 28
Wire or strand without ferrule
Strand with ferrule

2 x strand with twin ferrule
with plastic collar

Min. 0.5 mm?, max. 2.5 mm?
Min. 0.5 mm?, max. 2.5 mm?
Min. 0.5 mm?, max. 1.5 mm? (both strands with the same cross section)

Stripping length on terminals 12 to 28

10 mm

Electrical safety

Acc. to EN 61010-1
Overvoltage category lll, pollution degree 2

Electromagnetic compatibility
Interference emission

Interference immunity

Acc. to EN 61326-1
Class A — only for industrial use —

Industrial requirements

Case and ambient conditions

Case type

Plastic case for DIN rail mounting in the control cabinet (indoor use); DIN rail acc. to
DIN EN 60715, 35 mm x 7.5 mm x 1 mm

Dimensions (W x H x D)

45 mm x 103.6 mm x 101.5 mm (without connection elements)

Weight (fully equipped)

Approx. 250 g

Protection type

IP20, acc. to DIN EN 60529

Ambient temperature range

-20to +55 °C

Storage temperature range

-40to +70 °C

Resistance to climatic conditions

Relative humidity < 90 % annual average without condensation (climatic class 3K3
acc. to DIN EN 60721-3-3 with extended temperature and humidity range)

Site altitude

Up to 2000 m above sea level

Mechanical ambient conditions®

Classification acc. to DIN EN 60721-3-3, table 6, class 3M2

2 Test conditions are listed in the System Descripton B 705000.8.

Approval/approval marks

Approval mark Testing agency Certificate/certification Inspection basis Valid for
number
cULus Underwriters Laboratories E201387 UL 61010-1 (3. Ed.), all types
CAN/CSA-22.2
No. 61010-1 (3. Ed.)
DNV GL DNV GL TAAO00016N Class Guideline all types;

DNVGL-CG-0339 a power supply unit with
DNV GL or GL type
approval is required (e.g.

type 705090)
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Display and connection elements

(1) Option slot 1:

. 56!:‘!0 - Analog input 3
(1] TN M - Digital inputs/outputs 5, 6
T im1k vt

- Analog output 1
(2) Voltage supply Out, DC 24 V
14 (3) Option slot 2:
- Analog input 4
- Digital inputs/outputs 7, 8
12 - Analog output 2
(4) Side system bus Out
(5) Option slot 3:
- Digital inputs/outputs 9, 10
() - Analog output 3
(6) Digital outputs 3, 4
(7) Side system bus In
e (8) Analog inputs 1, 2
and digital inputs 1, 2
(9) Voltage supply In, DC 24 V

5

HELE

P&

-1

—_— ) (10) Status displays (LED):
P = Voltage supply and operating
mode
S = Status
1 to 10 = Digital inputs/outputs (LED
is lit: Active)
Electrical isolation
AC 30V
DC 50V AC 3800V Relay outputs:
'))' '))' Electrically isolated from each other
Analog inputs > (L8 (48 ¢ Relay outputs Logic outputs DC 0/15 V:
AC 30V AC 30V Electrically isolated from each other
DC 50V DC 50V Solid-state relay outputs:
b | H)—)N H)—)N Loal tout Electrically isolated from each other
igital inputs N P ogic outputs )
DC 0/24 V ? (( (( ¢ Dbconsv Open-collector outputs: _
Outputs of various option slots electri-
800 V (peak) cally isolated from each other
ea
|<—>F|) Analog outputs:
22 ¢ Solid-state relay outputs Electrically isolated from each other
AC 30V Digital inputs DC 0/24 V:
DC 50 V Inputs of different boards (main board,
—> option slots) electrically isolated from
R { Open-collector outputs each other
Analog inputs:
AC 30V Electrically isolated from each other
DC 50V
>
22 ( Analog outputs
Side system bus In ) ¢ Side system bus Out
Voltage supply In > ¢ Voltage supply Out
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Connection diagram

The connection diagram included in the data sheet provides initial information about the connection options. Only use the installation instructions
or the operating manual for the electrical connection. The know-how and the correct technical implementation of the safety warnings/instructions
contained in these documents are the prerequisite for the installation, electrical connection, and initial start as well as for the safety during opera-
tion.

Analog inputs
Input 1, 2: Standard version; input 3, 4: Option

Connection Input Terminals Symbol and terminal designation
Thermocouple 1 2and 3 + 2, 6,18, 22
2 6 and 7
3 18 and 19 _ 3.7 19 23
4 22 and 23
RTD temperature probe 1 2and 4 2, 6,18, 22
2-wire circuit 2 6 and 8
3 18 and 20
4 22 and 24 9
4,8, 20,24
RTD temperature probe 1 2to 4 2,6,18, 22
3-wire circuit 2 6to8 F
3 180 20 9 O 3,719, 23
4 22t024
L0 4,8,20,24
RTD temperature probe 1 lto4 ———O 1,5,17,21
4-wire circuit 2 5t08
3 171020 —————0 2,6,18,22
4 21to 24 \EL
9
——-O 3,7,19,23
——— 0 4,8,20,24
Voltage DC 0(2) to 10 V 1 land?2 +—0 1,5,17,21
2 5and 6 Uy
3 17 and 18 - O 2,6,18,22
4 21 and 22
Voltage DCOto 1V 1 2and 3 +—0 2,6,18, 22
2 6 and 7 Uy
3 18 and 19 - O 3.7, 19 23
4 22 and 23
Current DC 0(4) to 20 mA, 1 3and 4 +———0 3,7,19,23
Heater current AC 0 to 50 mA 2 7 and 8 I
3 19 and 20 - 0 4,820 24
4 23 and 24
Resistance transmitter 1 2to4 = 2, 6,18, 22
2 6t08
A= Start 3 181020 ;—o 3,7,19,23
E =End 4 22 t0 24
S = Slider A 4,8, 20,24
Resistance/potentiometer 1 2and 4 2, 6,18, 22
2-wire circuit 2 6and 8
3 18 and 20
4 22 and 24
4,8, 20,24
Resistance/potentiometer 1 2to 4 2, 6,18, 22
3-wire circuit 2 6t08 |:
3 18 to 20 0 3,7,19, 23
4 22t024
L0 4,8,20,24
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Connection Input Terminals Symbol and terminal designation
Resistance/potentiometer 1 lto4 —0 1,5,17,21
4-wire circuit 2 5t08
3 171020 ——————0 2,6,18,22
4 21to 24 [}
j—O 3,7,19, 23
——— 0 4,8,20,24

Digital inputs
Connection Input Terminals Symbol and terminal designation
Digital input DC 0/24 V, 1 9and 11 +—0 9
standard version 2 10 and 11 Uy
(Input 1: Counting input) + : 10
Ux
-————L omn
Digital input DC 0/24 V, 5 17 and 19 +——0 17,21,25
optional 6 18 and 20 Uy
7 21 and 23 + ‘ 18, 22, 26
Terminals 19 and 20, 23 and 24 as 8 22 and 24 Uy
well as 27 and 28 are internally linked. | 9 25 and 27 ) |
10 26 and 28 ‘ © 18,23,
———O 20, 24,28
Analog outputs
Connection Output Terminals Symbol and terminal designation
Analog output 1 18 and 19 +—0O 18,22,26
DC 0/2to 10 V or 2 22 and 23 Uy Ix
DC 0/4 to 20 mA 3 26 and 27 _ 0 19, 23,27
(configurable),
optional
Digital outputs
Standard version
In the standard version the controller module is equipped with relay or logic outputs (see “Order details”).
Connection Output Terminals Symbol and terminal designation
Relay output (N/O) 3 12 and 13 /—O 12,15
4 15 and 16
13, 16
Logic output DC 0/15 V 3 12 and 13 +——0 12,15
4 15 and 16 Uy
-—— 0O 13,16

The digital output numbering starts with 3. This allows the direct assignment to the LEDs of the digital outputs (LED 3 to 10).
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Optional
Connection Output Terminals Symbol and terminal designation
Relay output (changeover contact) 5 17 to 19 17,21, 25
7 21to0 23
9 25to 27 R 18, 22. 26
——— 0 19, 23, 27
Relay output (N/O) 5 17 and 18 —/—O 17,21, 25
6 18 and 19
7 21 and 22 O 18, 22,26
8 22 and 23
9 25 and 26
10 26 and 27 o’z
Solid-state relay 5 18 and 19 18, 22, 26
7 22 and 23 =
9 26 and 27 19, 23, 27
Open-collector output 5 17 and 18 17,21, 25
6 17 and 19 —°E
C = Collector 7 21 and 22 © 0 18,2226
E = Emitter g ;;—) a”g ;2 —=E
an C
10 25 and 27 19,23, 27
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Dimensions Compatibility

- 15 -
JUMO mMTRON T
’ See data sheet of the central processing unit
‘= JUMO mTRON T:
Data sheet 705001

JUMO variTRON

See data sheet of the relevant central pro-
. cessing unit JUMO variTRON:
Data sheet 70500x

36
N nren
10

1
]
=
Fu

9315
171.5

V4.00/EN/00529107/2020-11-26 70501000T10Z001K000



JUMO GmbH & Co. KG

Delivery address: MackenrodtstralBe 14
36039 Fulda, Germany

Postal address: 36035 Fulda, Germany

Phone: +49 661 6003-0 Phone: +44 1279 63 55 33
Fax: +49 661 6003-607 Fax: +44 1279 62 50 29
Email: mail@jumo.net Email:  sales@jumo.co.uk
Internet: www.jumo.net Internet: www.jumo.co.uk

JUMO House

JUMO Instrument Co. Ltd.

Temple Bank, Riverway
Harlow, Essex, CM20 2DY, UK

JUMO Process Control, Inc.

6733 Myers Road
East Syracuse, NY 13057, USA

Phone:

Fax:
Email:

Internet: www.jumousa.com

+1 315 437 5866

+1 315 437 5860
info.us@jumo.net

(JUMO)

Data Sheet 705010 Page 14/15

Order details

@)

Basic type

705010

Multichannel controller module, 2x universal input, 2x digital input, 2x relay output

@

Basic type extension

2 relays (N/O contact)

2 logic outputs 0/15 V

©)

Version

With factory settings

4)

Option slot 1

Not used

Analog input 2

Relay (changeover contact)

2 relays (N/O contacts with common pole)

Analog output

2 digital inputs

Solid-state relay 1 A

Njolga|d|lwWN|FL| O

2 open-collector outputs

®)

Option slot 2

Not used

Analog input 2

Relay (changeover contact)

2 relays (N/O contacts with common pole)

Analog output

2 digital inputs

Solid-state relay 1 A

Nojlgad|lWIN|F|O

2 open-collector outputs

©)

Option slot 3

Not used

Relay (changeover contact)

2 relays (N/O contacts with common pole)

Analog output

2 digital inputs

Solid-state relay 1 A

~N/ojglbhwIN| O

2 open-collector outputs

@)

Voltage supply

36

DC 24 V +25/-20 %

®

DNV GL approval

000

Without approval

062

With DNV GL approval®

©

Extra codes

000

Without extra code

879

AMS2750/CQI-9P

2 The power supply unit used must also have a DNV GL or GL type approval (e.g. type 705090).
b For the calibration certificate the channels to be checked are to be defined with the thermocouple type and the desired measuring points.

Order code
Order example

‘ @) ] @ ‘ (©) N @ 6 © N @) ] ®) ©) ‘
/ - - / ,
705010 /1 8 - 0 0 0o - 36 /000 000
70501000T10Z001K000
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Scope of delivery

1 multichannel controller module in the ordered version

1 Installation instructions

Accessories
Description Part no.
Modules for option slots (expansion boards):
Analog input 00569497
Relay (changeover contact) 00569498
2 relays (N/O contacts with common pole) 00569499
Analog output 00569500
2 digital inputs 00569501
Solid-state relay 1 A 00569502
2 open-collector outputs 00569503
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JUMO mTRON T

Measuring, Control, and Automation System

Relay module 4-channel

Brief description

The relay module provides four relay outputs controlled through the system bus by digital signals.

Each relay output is equipped with an AC 230V/3A changeover contact.

LEDs are used to indicate applied voltage supply, the module operating status, as well as the

status of the relay outputs.

For service work, the module insert can be easily pulled out of the case at the front. The case

including the bus PCB remains mounted on the DIN rail.

A setup program or the multifunction panel 840 allows the user to comfortably configure the relay

module.

Block diagram

Power supply

Type 705015/...

Features

705015

‘ 4 relay outputs

(change-over contact)

« Four relay outputs with changeover contact
AC230V/3A

» Automatic configuration after the module

(hot swappable)

« Connection of the outputs at the front

* Removable terminal strips with Push-In
technology

* Quick wiring of operating voltage and sys-
tem bus due to easy module connection

4 | System bus

Approval/approval marks (see “Technical data”)

ROVED p,
<% R
ks £

o
& ¢,
IS )

3, T
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Technical data

Outputs

4 relay outputs (changeover contact)

Switching capacity

Contact life

3A at AC 230V resistive load
3A at DC 30V resistive load

350,000 operations at rated load / 750,000 operations at 1 A

Electrical data

Voltage supply

Connection Lateral (feed via base unit or router module)
Voltage DC 24V +25/-20 %
Residual ripple 5%

Current consumption 120 mA (at DC 19.2 V)

Power consumption 3w

Relay outputs
Connection

At the front (removable terminal strips with Push-In technology)

Conductor cross section
Wire or strand without ferrule
Strand with ferrule

2 x strand with twin ferrule
with plastic collar

Min. 0.5 mm?, max. 2.5 mm?
Min. 0.5 mm?, max. 2.5 mm?
Min. 0.5 mm?2, max. 1.5 mm? (both strands with the same cross section)

Stripping length

10 mm

Electrical safety

Acc. to EN 61010-1
Overvoltage category lll, pollution degree 2

Electromagnetic compatibility
Interference emission

Interference immunity

Acc. to EN 61326-1
Class A — only for industrial use —

To industrial requirements

Case and ambient conditions

Case type

Plastic case for DIN rail mounting in the control cabinet (indoor use); DIN rail acc. to
DIN EN 60715, 35 mm x 7.5 mm x 1 mm

Dimensions (W x H x D)

22.5 mm x 103.6 mm x 101.5 mm (without connection elements)

Weight

Approx. 160 g

Protection type

IP20, acc. to DIN EN 60529

Ambient temperature range

-20to +55 °C

Storage temperature range

-40to +70 °C

Resistance to climatic conditions

Relative humidity < 90 % annual average without condensation (climatic class 3K3
acc. to DIN EN 60721-3-3 with extended temperature and humidity range)

Site altitude

Up to 2000 m above sea level

Mechanical ambient conditions®

Classification acc. to DIN EN 60721-3-3, table 6, class 3M2

2 Test conditions are listed in the System Descripton B 705000.8.
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Approval/approval marks

Approval mark Testing agency Certificate/certification Inspection basis Valid for
number
c UL us Underwriters Laboratories E201387 UL 61010-1 (3. Ed.), all types

CAN/CSA-22.2
No. 61010-1 (3. Ed.)

DNV GL DNV GL TAAO00016N Class Guideline all types;
DNVGL-CG-0339 a power supply unit with
DNV GL or GL type

approval is required (e.g.
type 705090)
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Display and connection elements

! ] . (1) Status displays (LED):
i1 P = Voltage supply
S = Status

1 to 4 = Relay outputs
(LED is lit: Active)

(2) Voltage supply Out, DC 24 V
(3) Side system bus Out

(4) Relay output 4

(5) Relay output 3

(6) Side system bus In

9]
=]

M

3, (7) Relay output 2
1S4 (8) Voltage supply In, DC 24 V
) (9) Relay output 1

Electrical isolation

AC 3800 V
)))
(€ C Relay output 1
AC 3800 V .
) '
(€ C Relay output 4
Side system bus In > C Side system bus Out
Voltage supply In > C Voltage supply Out

Connection diagram

The connection diagram included in the data sheet provides initial information about the connec-
tion options. Only use the installation instructions or the operating manual for the electrical con-
nection. The know-how and the correct technical implementation of the safety warnings/
instructions contained in these documents are the prerequisite for the installation, electrical con-
nection, and initial start as well as for the safety during operation.

Connection Output Terminals Symbol and terminal designation

Relay output (changeover contact) 1 1to3 1,4,7,10
2 4t06
3 7t09 2,5,8,11
4 10to 12
3,6,9, 12

V2.00/EN/00529108 70501500T10Z001K000




JUMO GmbH & Co. KG

Delivery address:MackenrodtstraBe 14,
36039 Fulda, Germany

Postal address: 36035 Fulda, Germany

Phone: +49 661 6003-0
Fax: +49 661 6003-607
e-mail: mail@jumo.net
Internet: www.jumo.net

JUMO Instrument Co. Ltd.
JUMO House

Temple Bank, Riverway
Harlow, Essex CM20 2DY, UK
Phone: +44 1279 635533
Fax: +44 1279 635262
e-mail: sales@jumo.co.uk
Internet: www.jumo.co.uk

JUMO Process Control, Inc.
8 Technology Boulevard
Canastota, NY 13031, USA

Phone:

Fax:
e-mail:
Internet:

315-697-JUMO

1-800-554-JUMO
315-697-5867
info@jumo.us

WWW.jumo.us
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Module overview

Base units

¢ Central processing unit
Data sheet 705001

Input/output modules

¢ Multichannel controller module
Data sheet 705010

* Relay module 4-channel
Data sheet 705015

¢ Analog input module 4-channel
Data sheet 705020

¢ Analog input module 8-channel
Data sheet 705021

* Analog output module 4-channel
Data sheet 705025

« Digital input/output module 12-channel
Data sheet 705030

« Thyristor power controller type 70906x
Data sheet 709061, 709062, 709063

Special modules

¢ Router module
Data sheet 705040

Operating, visualization,
recording

« Multifunction panel 840
Data sheet 705060

« Operating panels
Data sheet 705065

Power supply units

e 705090/05-33
Data sheet 705090

» 705090/10-33
Data sheet 705090
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	JUMO TDA-300/JUMO TDA-3000 - Handheld Thermometer with data logger
	JUMO dTRON 304/308/316 - Compact controller with program function
	JUMO dTRON 304/308/316 plast - Compact controller for the plastics industry
	JUMO DICON touch - 2-channel process and program controller with paperless recorder and touchscreen
	JUMO IMAGO 500 - Multi-channel process and program controller
	JUMO mTRON T - Measuring, Control, and Automation System
	JUMO mTRON T Central processing unit
	JUMO variTRON 500 Central processing unit
	Multichannel controller module
	Relay module 4-channel

