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PCB connection technology and electronics housing
* PCB terminal blocks and plug-in connectors
* Electronics housing

Connection technology for field devices

w_ * Plug-in connectors
= s ais

» Cables and connectors

Modular terminal blocks
* Modular terminal blocks

Sensor/actuator cabling and industrial plug-in connectors
* Sensor/actuator cabling

é( * Cables and connectors

* Plug-in connectors

Marking systems, tools, and mounting material
* Marking and labeling

.
= * Tools
' * Installation and mounting material

Surge protection and power supply units
e, * Lightning monitoring system

Eﬂ_ l- E: * Surge protection and interference filters
& * Power supply units and UPS

* Protective devices

Interface technology
and switching devices
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Control technology, 1/0 systems and automation infrastructure

* Ethernet networks ¢ Functional safety * HMIs and industrial PCs ¢ I/O systems
* Industrial lighting and signaling * Industrial communication technology

* Fieldbus components and systems * Wireless data communication

* Process infrastructure * Software * Controllers
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Complete overview

Product range overview

Electronic switchgear and motor control

Motor management Hybrid motor starters Solid-state contactors IP67 motor starters
Page 12 Page 18 Page 38 Page 48

Measurement and control technology

Digital displays Ex i isolating amplifiers with functional safety Multiplexers for HART signals Ex i 2-conductor field devices
Page 150 Page 152 Page 186 Page 187

Monitoring

Compressed air meters Current transformers Test disconnect terminal blocks Current transducers, current protectors
Page 208 Page 212 See Catalog 3 Page 229

Compact monitoring relays Multifunctional monitoring relays Ultra-narrow timer relays Multifunctional timer relays
Page 250 Page 252 Page 258 Page 260
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Complete overview

Product range overview

Measurement and control technology

Frequency inverters Highly compact isolating amplifiers Isolating amplifiers with functional safety Isolating amplifiers, special designs
Page 50 Page 64 Page 100 Page 130

Monitoring

Shield fast connection and test plugs Controllers Energy meters Complete packages for data logging
Page 191 See Catalog 8 Page 200 Page 206

Voltage transducers, AC and DC PV system monitoring Residual current monitoring Components for E-Mobility
Page 236 Page 134 Page 244 Page 247

Special function modules Lightning current measuring system HMis Signal towers
Page 262 See Catalog 6 See Catalog 8 See Catalog 8

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT 3



Complete overview

Product range overview

Relay modules

RIFLINE complete PLC series PR series DEK series
Page 276 Page 322 Page 372 Page 397

System cabling for controllers

Front adapters Termination boards V8 adapters System cables
Page 424 Page 470 Page 369 Page 500
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Complete overview

Product range overview

Multi-channel relay modules Safety devices Monitoring relays Timer relays
Page 550 See Catalog 8 Page 250 Page 258

Universal interface modules Potential distributors
Page 524 Page 548
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Electronic switchgear and motor control

Switching devices for starting, reversing,
and protecting electric motors are some of
the most frequently used components in au-
tomation technology. These are often de-
signed redundantly for safety-sensitive appli-
cations. When it comes to reducing
installation time and space requirements,
CONTACTRON hybrid motor starters are
the state-of-the-art alternative.

This is because CONTACTRON hybrid
motor starters combine up to 4 functions in
a single device. Integration in popular field-
bus systems is implemented using the
SmartWire-DT™ wiring system.

For protection of the entire system, the
product range now includes the electronic
motor manager (EMM). In addition to typi-
cal measured values such as voltage and cur-
rent, the behavior of the system is moni-
tored and protected by means of real power
measurement. The process data in all popu-
lar fieldbus systems can be supplied via gate-
ways and evaluated by a controller.

Product range overview
Product overview

Electronic motor management

3-phase hybrid motor starters

Hybrid motor starters with short-circuit protection
Hybrid motor starters with SmartWire-DT ™ support

3-phase solid-state reversing contactors
3-phase solid-state contactors

Solid-state reversing contactor for DC motors
Single-phase solid-state contactors

IP67 motor starters

IP20 frequency inverters

PHOENIX CONTACT
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38
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Electronic switchgear and motor control

Product overview

Motor management

Electronic motor management Gateways Software Reversing load relays with soft starter
Page 12 Page 14 Page 15 Page 42

Solid-state contactors

3-phase solid-state reversing contactors 3-phase solid-state contactors Solid-state reversing contactor for Single-phase solid-state contactors
Page 38 Page 40 DC motors Page 44 Page 46

Frequency inverters

Inline frequency inverters for the
control cabinet Page 50
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Electronic switchgear and motor control

Product overview

Hybrid motor starters

3-phase hybrid motor starters 3-phase hybrid motor starters with Hybrid motor starters with Accessories
Page 18 short-circuit protection Page 29 SmartWire-DT™ support Page 31 Page 36

IP67 motor starters

PROFINET motor starters Stainless steel base, IP67 protection
Page 48 Page 49

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT 9



Electronic switchgear and motor control

Motor management

Electronic motor management
(EMM)

The electronic motor management mod-
ules offer all the advantages of modern real
power monitoring.

ELR-MM modules combine fast, wear-free
electronic reversing load relays with mod-
ern measurement and evaluation electron-
ics. EMM offers the same functionality for all
performance classes, only without a power
section.

Power within limits

Monitoring is based on freely parameter-
izable switching and signaling thresholds for
overload and underload detection. Identical
or separate settings can be made for the
thresholds relating to the two directions of
rotation. Parameterization relies on the real
power consumed (calculated from three
currents, voltages, and the phase angle),
thereby offering a much more precise basis
than if only the current is taken into consid-
eration, as it is independent of voltage fluc-
tuations and drive load. If a switching
threshold is exceeded or not reached, the
ELR-MM or EMM initiates an emergency
shutdown of the motor immediately (or af-
ter an adjustable “delay time”). In addition, a
message can be sent via an output.

10 |PHOENIX CONTACT

This state can only be deactivated via a
defined reset. If the effective power con-
sumed is determined as being above or be-
low the message thresholds, all that occurs
is that a check-back is returned for the du-
ration for which the module was addressed.

In addition, signals are generated by the
module for the recognition of the direction
of rotation. Asymmetry and phase failures
are detected and signalized.

Permanent status monitoring with high
scanning rates and the fast semiconductor
switch enable complete system protection,
including motor protection.

Without any extra wiring - and with just a
single device - pumps, actuating drives, fans,
and tools are monitored for proper func-
tioning, contamination (filter or similar), and
wear. The adjustable “inrush suppression”
time can be used to mask out the switching
operation from the monitoring process.



Electronic switchgear and motor control

Motor management

Protection against dry running, blocking,
and cavitation, warning thresholds to indi-
cate filter contamination.

Switch-on delay Delay time

Real power (P)

! Continuous dry running
with forced shutdown

i ]
H .
: Performance

performance thresholc

Eoooch
'
ooy

Real power (P)

Protection against blocking, warning

thresholds for bearing wear and other cases
that trigger overload.

Switch-on delay Delay time

! : Upper
performance threshold

Temporary

ary running Signaling threshold,

contamination of screen
or filter

"""""""""""" Lower
performance threshold

Protection against blocking and broken
tools, warning thresholds for tool and bear-
ing wear.

Switch-on delay Delay time
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< | Excess performance

g ! dueto possible !

o broken tool [
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T

3

4
Performance threshol
Broken tool

! Increased performance Signaling threshold
Tool wear Tool wear

Performance
when idling

Time (t

In the case of motor-driven pumps, the
lower performance threshold provides reli-
able protection against hazardous dry run-
ning.

Time (t)

Forced shutdown of the drive can be de-

layed by the “delay time”.

This prevents forced shutdown in the

event of air bubbles.

Time (t

t i t

Motor starlupJ
Tool positioning

Milling process

Drive shutdown

Tooling machines are monitored and pro-
tected in a similar way when drilling, milling
or grinding. If the feed value on a milling ma-
chine is set too high, a tool may break in the
“worst-case” scenario. The power thresh-
old - parameterized accordingly - can be
used to resolve this issue.

Additionally, a message threshold signals
tool wear in advance.

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 11



Electronic switchgear and motor control

Motor management

Electronic motor management

The EMM motor management module
(with/without current transformer) for all
performance classes monitors and protects
3-phase loads, such as electrical drives.

— Freely parameterizable signaling or
switching thresholds

— Digital outputs control external switching
elements

— Optional connection to INTERFACE
system and PROFIBUS-GATEWAY-IFS via

TBUS

Notes:
1) EMC: Class A product, see page 571

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current I at Ug
Input data of digital inputs

Number of inputs

Rated actuating voltage Ug

Rated actuating current |

Power measurement

Voltage measuring input

Nominal current, voltage measuring input
Current measuring input

Output power of the converter
Internal resistance EMM

Output data for confirmation contacts
O1 - O4 in the case of 1 signal

General data

Rated insulation voltage

Rated surge voltage

Ambient temperature (operation)

Standards/regulations

EMC regulations

Degree of protection according to IEC 60529/ EN 60529
Mounting position

Screw connection solid / stranded / AWG

Allows the use of external current transformers

With integrated current transformers

@ @
Ex: @ Ex: @
U< O IFS- | ol U< O |
o o o 1+ [E|] e : oL+ E
Reset Reset
IN1 O— IN1 O—
IN2 O—{ Digital S Va IN2 O—] Digital
IN3 O— N L] o V3 IN3 O— N
IN4 O— Logic 1 IN4 O— Logic
01 o—f — w [ (p) o= | |01 o — W
02 O— Digital —oO 131 02 O0— Digital
0 o out —omn2 | |93 0— our
04 0— 0 122 04 0—f
U0 132 Us0 0 D
s T-BUS S T-BUS

£ > m | |5

Technical data Technical data
24V DC 230V AC 24V DC 230V AC
0.8..1.25 04..11 0.8..1.25 04..11
25 mA 10mA 25 mA 10mA
EMM 3- 24DC/500AC-IFS?) EMM 3-230AC/500AC-IFST) EMM 3- 24DC/500AC-16-IFST)  EMM 3-230AC/500AC-16-IFS')
4 (IN1 - IN4) 4 (IN1 - IN4) 4 (IN1 - IN4) 4 (IN1 - IN4)
24V DC 230V AC 24V DC 230V AC
3.3mA 3.5mA 3.3mA 3.5mA
42V AC...575V AC 42V AC...575V AC - -
<0.5mA <0.5mA - -
5 A Secondary external converter 5 A Secondary external converter max. 16 A max. 16 A
>1.25VA >1.25VA - -
0.02Q 0.02Q - -

24V DC (semiconductor output) 230 V AC (relay output/500 mA)

/500 mA /500 mA

500 V

6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

EN 60947 / EN 60947-4-2

EN 61000-6-2 / EN 61000-6-3/ EN 61000-6-4
IP20

Vertical (horizontal DIN rail)
0.14-2.5mm?/0.14 - 2.5 mm?/26 - 12

24V DC (semiconductor output)

/500 mA /500 mA
500V

6 kV/safe isolation 6 kV/safe
-25°C ... 70°C

EN 60947 / EN 60947-4-2

isolation

EN 61000-6-2/ EN 61000-6-3 / EN 61000-6-4

IP20
Vertical (horizontal DIN rail)
0.14-2.5mm?/0.14 - 2.5 mm?/26 - 12

230 V AC (relay output/500 mA)

Dimensions W/H/D 22.5mm/99 mm/114.5 mm 22.5mm/99 mm/114.5 mm
Ordering data Ordering data
- Pcs. / Pcs./

Description Type Order No. Pkt Type Order No. Pkt
Electronic motor management

EMM 3- 24DC/500AC-IFS?) 2297497 1 EMM 3- 24DC/500AC-16-IFS?) 2297523 1

EMM 3-230AC/500AC-IFS?) 2297507 1 EMM 3-230AC/500AC-16-IFS?) 2297536 1

Accessories Accessories

Programming adapter for configuring modules with S-PORT IFS-USB-PROG-ADAPTER!) 2811271 1 IFS-USB-PROG-ADAPTER?) 2811271 1
interface
DIN rail connector ME 22,5 TBUS 1,5/ 5-ST-3,81 GN 2707437 50 ME 22,5 TBUS 1,5/ 5-ST-3,81 GN 2707437 50
Voltage transducer for 690 V, for EMM 3-.../500AC-IFS, UT 4-MTD-R/CVC 690/SET 2901667 1
comprising 3 modular terminal blocks and cover
Multi-functional memory block for the INTERFACE system
- Flat design IFS-CONFSTICK?) 2986122 1 IFS-CONFSTICK?) 2986122 1
- Tall design IFS-CONFSTICK-L 2901103 1 IFS-CONFSTICK-L 2901103 1
Mini COMBICON connectors
- Socket contact MC 1,5/ 5-ST-3,81 1803604 50 MC 1,5/ 5-ST-3,81 1803604 50
- Pin contact IMC 1,5/ 5-ST-3,81 1857919 50 IMC 1,5/ 5-ST-3,81 1857919 50

12 | PHOENIX CONTACT




Electronic motor management

Electronic switchgear and motor control

Motor management
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Reverse running

Forward running
GND

o O O

o O O
1/L1 3/L2 5/L3
Separate switching module!

2/T1 4/T2 6/T3

GND

The electronic motor management mod-
ules offer all the advantages of modern ef-
fective power monitoring. Every 6.6 ms, the
effective power of a drive system or of any
other 3-phase consumer is calculated from
three currents, voltages and the phase an-
gle. Currents of up to 16 A can be directly
acquired and currents >16 A are supplied via
external converters. Digital outputs can be
used to control separate mechanical or
electronic switching elements that adopt
the actual switching of the load. In this con-
figuration, the EMM reliably protects con-
nected loads — irrespective of their power
consumption — against overload and under-
load, and provides permanent status moni-
toring.

Up to 8 freely parameterizable switching,
message thresholds and up to four freely
configurable inputs and outputs enable the
protection of electrical drives and the sys-
tem.

Reverse running

Separate switching module|
Forward running 2/T1 4/T2 6/T3
[e]

[ 3]
1/L1 3/L2 5/L3

The EMM modules can record the follow-
ing data:

— Apparent effective and reactive power
— Currents and voltages

— Phase angle

— Switching-cycle and operating-hours
— Power meter.

Additional Functions:

— Adjustable bimetal function class 5-30

— Thermistor monitor

— Recording measured values

— PROFIBUS connection via TBUS

— Pre-configured motor exits such as re-
versing starters, star delta starters, etc.

The EMM modules can be used to record
complete "curves that can be used for sys-
tem documentation.

The operating modes forward and revers-
ing running, reverse and limit switch opera-
tion (with integrated restart inhibit) switch
actuating and regulating drives, pumps etc.
and also check for wear.

For additional information, visit www.phoenixcontact.net/products

Current transformer

The external converters should be select-
ed with a secondary nominal current of 5 A.
The primary current is determined by the
current consumption of the consumer (re-
fer to connection diagram). For suitable cur-
rent transformers, see catalog INTERFACE.

DIN rail connector TBUS

The TBUS (Order No. 2707437 ) can be
used to supply several EMMs with 24 V DC
or to couple up to 31 EMMs (for example)
to the PROFIBUS-GATEWAY-IFS.

Switching element

Depending on the particular requirement
of the application, either an electro-me-
chanical contactor or reversing contactor
combination, or a semiconductor contactor
or a solid-state reversing contactor is to be
used for the actual task of switching the
load. These switching elements are con-
trolled via the digital outputs of the EMM
modules.

PHOENIX CONTACT | 13



Electronic switchgear and motor control

Motor management

IFS gateways for electronic motor

Notes:
management modules 1) EMC: Class A product, see page 571 H
D§W
EM...GATEWAY-IFS for connecting
EMM...IFS modules to popular bus systems:
PROFIBUS DP, Modbus, Modbus TCP,
DeviceNet™, and CANopen®.
— Communication via T-BUS with up to
31 EMM...IFS modules
— Equipped with freely parameterizable
digital inputs and outputs
— Digital switching outputs for direct
control of EMM...IFS (forward/reverse
running)
oy
Us GND -0 IN1
-0 IN2
D o
AN >0 IN5
>—O IN6
-— -0 IN7
] Fieldbus O INg
=— connection >0 01
-— >—0 02
>—0 03
-0 04
Status IFS >-O TBUS
Technical data
Input data
Operating voltage Ug 24V DC-20 % ... +25 %
Nominal input current at Uy 85 mA
Input circuit Polarity protection, surge protection
Digital inputs
Input voltage 24V DC +20%
Nominal input current at Uy 3mA
Input circuit Polarity protection, surge protection
Digital outputs
Maximum switching voltage 23V DC (Ug - U4 of the output)
Max. switching current 500 mA
Residual voltage 1V
Output protection Parallel protection against polarity reversal, pay attention to the fuse
IFS interface
Connection method TBUS
General data
Test voltage data interface/power supply 1.5kV
Ambient temperature (operation) -35°C ... 50°C
Nominal operating mode 100% operating factor
Standards/regulations EN 50178
Degree of protection P20
Mounting position/mounting Any/-
Connection data solid / stranded / AWG 0.2..25mm?/0.2...2.5mm?/24-12
Dimensions W/H/D 22.5mm/99 mm/114.5 mm
Ordering data
Description Type Order No. P;;t /
IFS gateways for electronic motor management modules
PROFIBUS DP EM-PB-GATEWAY-IFS?) 2297620 1
RS-232 EM-RS232-GATEWAY-IFS 2901526 1
RS-485 EM-RS485-GATEWAY-IFS 2901527 1
Modbus TCP EM-MODBUS-GATEWAY-IFS 2901528 1
DeviceNet™ EM-DNET-GATEWAY-IFS 2901529 1
CANopen® EM-CAN-GATEWAY-IFS 2901504 1
Accessories
Programming adapter for configuring modules with IFS-USB-PROG-ADAPTER') 2811271 1
S-PORT interface
DIN rail connector ME 22,5 TBUS 1,5/ 5-ST-3,81 GN 2707437 50
Mini COMBICON connectors
- Socket contact MC 1,5/ 5-ST-3,81 1803604 50
- Pin contact IMC 1,5/ 5-ST-3,81 1857919 50

14 | PHOENIX CONTACT



Electronic switchgear and motor control

Motor management

Device Type Manager (DTM) for
motor management modules
EMM...IFS

— CONTACTRON-DTM-IFS, program-
ming adapter, and user manual on CD
available as configuration package

— Also available as USB programming
adapter even individually

— CONTACTRON-DTM-IFS also available
free of charge as a separate download
from www.phoenixcontact.com

Notes:
1) EMC: Class A product, see page 571

Ordering data

Description Type Order No. P;ft /
Configuration package for the EMM...IFS, comprising
CONTACTRON-DTM-IFS, USB programming adapter, and user
manual on CD
MM-CONF-SET 2297992 1

Accessories

Programming adapter for configuring modules with IFS-USB-PROG-ADAPTER!) 2811271 1
S-PORT interface

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 15



Electronic switchgear and motor control

Hybrid motor starters

Hybrid motor starters for controlling
3-phase asynchronous motors combine up
to four functions in one device as required.
These include forward running, reverse run-
ning with optional reversing function includ-
ing load wiring. The locking circuit for the
reversing function is also integrated and cer-
tified as a single electronic reversing starter
according to UL 508a and the new
UL 60947-1. Furthermore, the devices pro-
tect the motor by means of an integrated
motor protection relay with automatic and
remote reset function. The implemented
safety function according to Performance
Level e (PL e) of EN ISO 13849-1 provides
the emergency stop requirement. A PDT
confirmation contact provides information
regarding the availability of the device, and
the motor state. This means that in the
event of motor control without an error
message the integrated current measure-
ment and symmetry scanning ensures that
the motor is turning. Even with these nu-
merous functions, the hybrid motor starter
is just 22.5 mm wide.

16 | PHOENIX CONTACT

Short-circuit-proof hybrid motor starters
with integrated protective devices, for
mounting on 35 mm DIN rails and 60 mm
busbar systems and connection to popular
bus systems via SmartWire-DT™ complete
the product portfolio.



Electronic switchgear and motor control

Hybrid motor starters

Hybrid motor starters with up to four Short-circuit-proof hybrid motor starters
functions in one device: forward running, with integrated fuses for mounting on 35 mm
reverse running, motor protection, and DIN rails and 60 mm busbar systems.

emergency stop.

Connection of hybrid motor starters in a The uniform design of the control side
bus system via SmartWire-DT™. Gateways  enables the combination of short-circuit-
are provided for the main bus systems: proof hybrid motor starters with
PROFIBUS, Modbus TCB, EtherNet/IP™, SmartWire-DT™ adapters for integration
and CANopen®. in a bus system.

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 17



Electronic switchgear and motor control

Hybrid motor starters

“4 in 1” hybrid motor starter with
reversing function, motor protection,
and emergency stop

These 3-phase “4 in 1” hybrid motor
starters combine four functions in one de-
vice: right contactor, left contactor, motor
protection relay, and emergency stop up to
category 3.

Offer the following advantages:

—22.5 mm wide
— They save wiring
— Bi-metal function can be set up to 9 A
— Long service life
— Space-saving
— 3-phase loop bridging
Safety level according to:
— |IEC 61508-1: SIL3
—1SO 13849: PL e

For reversing 3~ AC motors
up to 550 VAC/3x 0.6 A

For reversing 3~ AC motors
upto 550 VAC/3x2A

Notes:

Type of housing:
Polyamide PA non-reinforced, color: green.

Marking systems and mounting material
See Catalog 5

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current I at Ug
Rated actuating voltage Ug R/L
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug
Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Load current

Surge current

Min. load current
Residual voltage
Output protection
General data

Rated insulation voltage
Rated surge voltage
Ambient temperature (operation)
Electrical service life
Standards/regulations
Mounting position

®-GB, ®.CB,
Ex: Ex:
MANO— s | 1/L1 3/L2 5/L3 MANO— s | 1/L1 3/L2 5/L3
RESO—— 1] Logic (P RESO—— 1] Logic (P
AUTOO—— uP AUTOO—— uP
A4 '/ 4 '/
”s | Va N | Va
10— 2 2B 10— 2 -
1E M LE M
& Error & Error
4 e U e
R R
4 #
LOBH—| 97 96 95 2/T14/T2 6/T3 Lo | 97 96 95 2/T14/T2 6/T3
Technical data Technical data
24VDC 230 V AC (50/60 Hz) 24V DC 230 V AC (50/60 Hz)
0.8..1.25 04..11 08..1.25 04..11
40 mA 4mA 40 mA 4mA
24VDC 230 VAC 24V DC 230 VAC
0.8..1.25 04..11 08..125 04..11
5mA 7mA 5mA 7mA

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550 VAC
max. 600 mA
(see derating curve)

42V AC...550 VAC
max. 600 mA
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)

75 mA 75 mA
<02V <02V
Surge protection
500 V
6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles
DIN EN 50178/ EN 60947
Vertical (horizontal DIN rail)

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550VAC
max. 2.4 A
(see derating curve)

42V AC...550 V AC
max. 2.4 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)

180 mA 180 mA
<03V <03V
Surge protection
500 V
6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles
DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)

Mounting Can be aligned with spacing = 20 mm Can be aligned with spacing =20 mm
Connection data solid / stranded / AWG 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14
Dimensions W/H/D 225mm/99 mm/114.5 mm 22.5mm/99 mm/114.5 mm
Safety data
EC-type examination certificate according to ATEX &6 ®i@eb &6 ®i@eb &6 ®ieDo &nee®i@Ebo
PTB 07 ATEX 3145 PTB 07 ATEX 3145 PTB 07 ATEX 3145 PTB 07 ATEX 3145
Ordering data Ordering data
Description Type Order No. P&Z b Type Order No. P;lft b
“4 in 1” hybrid motor starter, incl. right contactor, left contactor,
motor protection relay, and emergency stop
Screw connection ELR H5-IES-SC- 24DC/500AC-0,6 2900582 1 ELR H5-IES-SC- 24DC/500AC-2 2900414 1
Push-in connection ELR H5-IES-PT-24DC/500AC-0,6 2903902 1 ELR H5-IES-PT-24DC/500AC-2 2903904 1
Screw connection ELR H5-IES-SC-230AC/500AC-0,6 2900692 1 ELR H5-IES-SC-230AC/500AC-2 2900420 1
“4 in 1” hybrid motor starter, incl. right contactor, left contactor,
motor protection relay, and emergency stop, terminals L1, L2, L3
and T1, T2, T3 rotated
ELR W3- 24DC/500AC- 2| 2297031 1
ELR W3-230AC/500AC- 21 2297044 1
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For reversing 3~ AC motors
upto 550 VAC/3x9 A

@ GB,
Ex: @
MAN O_‘RES 1/L1 3/L2 5/L3
RESO)—— | Logic (P
AUTOO—— wP
e '/
N | Va
o 7| B L
1E ‘ M
& Error
4 e
RO
4 ¥e
Lo | 97 96 95 2/T14/T2 6/T3
Technical data
24V DC 230 V AC (50/60 Hz)
08..1.25 04..1.1
40 mA 4mA
24V DC 230V AC
08..1.25 04..1.1
5mA 7mA

Protection against polarity reversal,
Surge protection
Green LED / Yellow LED / Red LED

Surge protection

42V AC...550VAC
max. 9 A
(see derating curve)

42V AC...550 V AC
max. 9 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)
15A 15A
<05V <05V

Surge protection

500 V

6 kV/safe isolation

-25°C ... 70°C

3x 107 cycles

DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)
Can be aligned with spacing = 20 mm
0.14-25mm?/0.14-2.5mm?/26 - 14
22.5mm/99 mm/114.5 mm

&6 ®ieDo

6 kV/safe isolation

&6 ®ipeb

PTB 07 ATEX 3145 PTB 07 ATEX 3145
Ordering data
Pcs./

Type Order No. Pkt
ELR H5-IES-SC- 24DC/500AC-9 2900421 1
ELR H5-IES-PT-24DC/500AC-9 2903906 1
ELR H5-IES-SC-230AC/500AC-9 2900422 1
ELR W3- 24DC/500AC- 91 2297057 1
ELR W3-230AC/500AC- 91 2297060 1

Electronic switchgear and motor control

Hybrid motor starters

Conventional structure
Main current path reversing contactor according to category 3

P ——
2 =
B—P=
K‘ W W W
K2
K, Ko\ﬁ
F,

M pe

K1 + K2 = Emergency stop contactor
K3 = Left contactor

K4 = Right contactor

F4 = Motor protection relay

Structure with CONTACTRON
Main and control current path for “4 in 1” hybrid motor starter with
reversing function according to category 3
o p—
PRE=
13-
+24V DC
K5
L1|L2|L3| Ts |
K| ﬁ
T1|T2|T3| T1|T2|
KS
K5 K5
K,
Wl Kif R L TS,
3= )—l 1 E va
MI
PE
K5 K5
K5
GND
K1 ="4in 1" hybrid motor starter with reversing function
K5 = PSR SCP-24DC.../Safety relay
T1 = Left, T2 = Right, T3 = Reset
S2 = Emergency stop

Conventional structure
Control current path reversing contactor according to category 3

+24vDC F5

KS KS
S.
Fy :
—
K5 K5
Kls
Tab—
K1 F_‘
K,/ K/ Ks\  Ks
K2
K, K, K3 Ks  K,COK,
GND
K1 + K2 = Emergency stop contactor
K3 = Left contactor
K4 = Right contactor
K5 = PSR SCP-24DC.../Safety relay
T1 = Left, T2 = Right, T3 = Reset
S2 = Emergency stop
F4 = Motor protection relay
A
— 0,9
< o8 Py
§ 0,7 /
S e
S o054 /\
3 \
2 04 2]
p=] \
3 03 \
0,2— \
L s A O S R B A B

0 10 20 30 40 50 60 70
Ambient temperature [°C]

Derating curve ELR H5-IES-SC-24DC/500AC-0,6
100% operating time

@ Aligned with > 20 mm spacing
@ Aligned without spacing

For additional information, visit www.phoenixcontact.net/products

Output current [A]

0 10 20 30 40 50 60 70
Ambient temperature [°C]

Derating curve ELR H5-IES-SC-230AC/500AC-0,6
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve ELR H5-IES-SC-24DC/500AC-2 and
ELR H5-IES-SC-24DC/500AC-9
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve ELR H5-IES-SC-230AC/500AC-2 and
ELR H5-IES-SC-230AC/500AC-9
100% operating time
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Electronic switchgear and motor control

Hybrid motor starters

“3 in 1” hybrid motor starter with
motor protection and emergency stop

These 3-phase “3 in 1” hybrid motor
starters combine three functions in one de-
vice: right contactor, motor protection re-
lay, and emergency stop up to category 3.

Offer the following advantages:

—22.5 mm wide
— They save wiring
— Bi-metal function can be set up to 9 A
— Long service life
— Space-saving
— 3-phase loop bridging
Safety level according to:
— |EC 61508-1: SIL3
—1SO 13849: PL e

For starting 3~ AC motors

For starting 3~ AC motors

Notes:

Type of housing:
Polyamide PA non-reinforced, color: green.

Marking systems and mounting material
See Catalog 5

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current I at Ug
Rated actuation voltage U; ON
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug
Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Load current

Surge current

Min. load current
Residual voltage
Output protection
General data

Rated insulation voltage
Rated surge voltage
Ambient temperature (operation)
Electrical service life
Standards/regulations
Mounting position

Protection against polarity reversal, Surge protection
Surge protection

Green LED/ Yellow LED / Red LED

42V AC...550 VAC
max. 600 mA
(see derating curve)

42V AC...550 VAC
max. 600 mA
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)
75 mA 75 mA
<02V <02V

Surge protection
500 V
6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles
DIN EN 50178/ EN 60947
Vertical (horizontal DIN rail)

Protection against polarity reversal,
Surge protection

Surge protection

Green LED/ Yellow LED / Red LED

42V AC...550VAC
max. 2.4 A
(see derating curve)

100 A (t=10ms)

180 mA 180 mA

<03V <03V
Surge protection

500 V

6 kV/safe isolation 6 kV/safe

-25°C ... 70°C

3x 107 cycles
DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)

42V AC...550 V AC
max. 2.4 A
(see derating curve)

100 A (t=10ms)

isolation

upto 550 VAC/3x 0.6 A upto 550 VAC/3x2 A
®-GB, ®.CB,
Ex: Ex:
MAN O—‘—RES 1/L1 3/L2 5/L3 MAN O—‘—RES 1/L1 3/L2 5/L3
RESO—— 1] Logic (P RESO—— 1] Logic (P
AUTOO—— uP AUTOO—— uP
A4 '/ 4 '/
”s | Va N | Va
10— 2 2B 10— 2 -
LeO 4 | & Error 4 LeQ 4 | & Error 4
A B+ A B+
ONOH—__| oNOPH |
97 96 95 2/T14/T2 6/T3 97 96 95 2/T14/T2 6/T3
Technical data Technical data
24VDC 230 V AC (50/60 Hz) 24V DC 230 V AC (50/60 Hz)
0.8..1.25 04..11 08..1.25 04..11
40 mA 4 mA 40 mA 4 mA
24V DC 230 VAC 24V DC 230 VAC
0.8..1.25 04..11 08..125 04..11
5mA 7mA 5mA 7mA

Mounting Can be aligned with spacing = 20 mm Can be aligned with spacing =20 mm
Connection data solid / stranded / AWG 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14
Dimensions W/H/D 225mm/99 mm/114.5 mm 22.5mm/99 mm/114.5 mm
Safety data
EC-type examination certificate according to ATEX &6 ®i@eb &6 ®i@eb &6 ®ieDo &nee®i@Ebo
PTB 07 ATEX 3145 PTB 07 ATEX 3145 PTB 07 ATEX 3145 PTB 07 ATEX 3145
Ordering data Ordering data
Description Type Order No. PF?lft b Type Order No. P;lft b
“3 in 1” hybrid motor starter, incl. right contactor, motor
protection relay, and emergency stop
Screw connection ELR H3-IES-SC- 24DC/500AC-0,6 2900566 1 ELR H3-IES-SC- 24DC/500AC-2 2900567 1
Push-in connection ELR H3-IES-PT-24DC/500AC-0,6 2903914 1 ELR H3-IES-PT-24DC/500AC-2 2903916 1
Screw connection ELR H3-IES-SC-230AC/500AC-0,6 2900689 1 ELR H3-IES-SC-230AC/500AC-2 2900568 1
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For starting 3~ AC motors
up to 550 VAC/3x 9 A

MAN O_‘RES 1/L1 3/L2 5/L3
Logic

] ?
AUTOO—— WP
o [ /
o | ¥ L
!

|

LeO A ‘ & Error 4
ON( )—%— 6 6
97 96 95 2/T14/T2 6/T3
Technical data
24V DC 230V AC (50/60 Hz)
0.8..1.25 04..1.1
40 mA 4mA
24V DC 230V AC
08..125 04..1.1
5mA 7mA

Protection against polarity reversal, Surge protection
Surge protection
Green LED / Yellow LED / Red LED

42V AC...550VAC
max. 9 A
(see derating curve)

42V AC...550 V AC
max. 9 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)
15A 15A
<05V <05V

Surge protection

500 V

6 kV/safe isolation

-25°C ... 70°C

3x 107 cycles

DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)
Can be aligned with spacing = 20 mm
0.14-25mm?/0.14-2.5mm?/26 - 14
22.5mm/99 mm/114.5 mm

&6 ®ieDo

6 kV/safe isolation

&6 ®ipeb

PTB 07 ATEX 3145 PTB 07 ATEX 3145
Ordering data
Pcs./
Type Order No. Pkt
ELR H3-IES-SC- 24DC/500AC-9 2900569 1
ELR H3-IES-PT-24DC/500AC-9 2903918 1
ELR H3-IES-SC-230AC/500AC-9 2900570 1

Electronic switchgear and motor control

Hybrid motor starters

Conventional structure
Main current path contactor according to category 3

(-
HRr=
2 R=
K‘ WW W
KZ
K3
F,

M pe

K1 + K2 = Emergency stop contactor
K3 = Right contactor
F4 = Motor protection relay

Structure with CONTACTRON
Main and control current path for “3 in 1” hybrid motor starter
according to category 3

F1

L1 =
L2
5=
+24V DC
Ky
L1|L2| L3 |
TS
K, YA
T1|T2|T3| ™
K,
K4 K4
K,[+0s on ] Ka s,
M 1 C3 ™2
3 >‘| I aFv
MI
PE
K, K,
K4
GND

K1 ="3in 1” hybrid motor starter

K4 = PSR SCP-24DC.../Safety relay
T1 =Right, T3 = Reset

S2 = Emergency stop

Conventional structure
Control current path contactor according to category 3

+24vDC F5

K, K,
SZ
F41’_7‘ @r
K4 K4
K,
TIA TZF
K1 F_‘
K, K,
K2
K, K, Ki  K,COK,
GND
K1 + K2 = Emergency stop contactor
K3 = Right contactor
K4 = PSR SCP-24DC.../Safety relay
T1 =Right, T3 = Reset
S2 = Emergency stop
F4 = Motor protection relay
A
— 0,9
< o8 Py
§ 0,7 /
S e
S o054 /\
3 \
2 04 2]
p=] \
3 03 \
0,2— \
L s A O S R B A B

0 10 20 30 40 50 60 70
Ambient temperature [°C]

Derating curve ELR H3-IES-SC-24DC/500AC-0,6
100% operating time

@ Aligned with > 20 mm spacing
@ Aligned without spacing

For additional information, visit www.phoenixcontact.net/products

Output current [A]

0 10 20 30 40 50 60 70
Ambient temperature [°C]

Derating curve ELR H3-IES-SC-230AC/500AC-0,6
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve ELR H3-IES-SC-24DC/500AC-2 and
ELR H3-IES-SC-24DC/500AC-9
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve ELR H3-IES-SC-230AC/500AC-2 and
ELR H3-IES-SC-230AC/500AC-9
100% operating time
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Electronic switchgear and motor control

Hybrid motor starters

“3 in 1” hybrid motor starter with
reversing function and motor protection

These 3-phase “3 in 1” hybrid motor
starters combine three functions in one
device: right contactor, left contactor, and
motor protection relay.

Offer the following advantages:

—22.5 mm wide

— They save wiring

— Bi-metal function can be set up to 9 A
— Long service life

— Space-saving

— 3-phase loop bridging

For starting 3~ AC motors
up to 550 VAC/3 x 0.6 A

For starting 3~ AC motors
up to 550 VAC/3x2 A

Notes:
Type of housing: @ CB, @ GB,
Polyamide PA non-reinforced, color: green.
Marking systems and mounting material ] 1/L1 3/L2 5/L3 ] 1/L1 3/L2 5/L3
See Catalog 5 MANQ—ges - MANO—ges -
RESO—— L] Logic CP ResO—— | Logic (P
AUTOO—— uP : AUTOO—— uP :
o | TV o | Va
10— 2 B+ 10— 2 B+
# H # M
] & Error ] & Error
RO B+ RO B+
A4 A4
L )—E‘— L )—E’—
—J 97 96 95 2/T14/T2 6/T3 —J 97 96 95 2/T14/T2 6/T3
Technical data Technical data

Input data
Rated control supply voltage Ug 24V DC 230V AC (50/60 Hz) 24V DC 230V AC (50/60 Hz)
Rated control supply voltage range with reference to Ug 0.8..1.25 04..1.1 0.8..1.25 04..1.1
Rated control supply current I at Ug 40 mA 4mA 40 mA 4mA
Rated actuation voltage U; ON 24V DC 230 VAC 24V DC 230 VAC
Rated actuating voltage range with reference to Ug 0.8..1.25 04..1.1 0.8..1.25 04..1.1
Rated actuating current I at Ug 5mA 7mA 5mA 7mA

Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Load current

Surge current

Min. load current
Residual voltage
Output protection
General data

Rated insulation voltage
Rated surge voltage
Ambient temperature (operation)
Electrical service life
Standards/regulations
Mounting position

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550 VAC
max. 600 mA
(see derating curve)

42V AC...550 VAC
max. 600 mA
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)

75 mA 75 mA
<02V <02V
Surge protection
500 V
6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles
DIN EN 50178/ EN 60947
Vertical (horizontal DIN rail)

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550VAC
max. 2.4 A
(see derating curve)

42V AC...550 V AC
max. 2.4 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)

180 mA 180 mA
<03V <03V
Surge protection
500 V
6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles
DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)

Mounting Can be aligned with spacing = 20 mm Can be aligned with spacing =20 mm
Screw connection solid / stranded / AWG 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14
Dimensions W/H/D 225mm/99 mm/114.5 mm 22.5mm/99 mm/114.5 mm
Ordering data Ordering data
- Pcs. / Pcs. /
Description Type Order No. PKt. Type Order No. PKt.
“3 in 1” hybrid motor starter, incl. right contactor, left contactor,
and motor protection relay
ELR H5-I-SC- 24DC/500AC-0,6 2900573 1 ELR H5-1-SC- 24DC/500AC-2 2900574 1
ELR H5--SC-230AC/500AC-0,6 2900691 1 ELR H5-1-SC-230AC/500AC-2 2900575 1
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For starting 3~ AC motors
up to 550 VAC/3x 9 A

@®.GB,
MANO—— e | 1/L1 3/L2 5/L3
RESO—‘RES | Logic (P
AToO——— | uP
u 4 — I/
:O—; V& _%_
R C E// ] & Error —g—
#
- L 97 96 95 2/T1 4¢T)2 6¢T>3

Technical data

24V DC
08..1.25

40mA
24V DC
08..1.25

5mA

Protection against polarity reversal,

Surge protection

230 V AC (50/60 Hz)
04..1.1

4mA
230V AC
04..11

7mA
Surge protection

Green LED / Yellow LED / Red LED

42V AC...550VAC
max. 9 A
(see derating curve)

100 A (t=10ms)
15A
<05V

42V AC...550 V AC
max. 9 A
(see derating curve)

100 A (t=10ms)
15A
<05V

Surge protection

500 V

6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles

6 kV/safe isolation

DIN EN 50178 / EN 60947

Vertical (horizontal DIN rail)

Can be aligned with spacing = 20 mm
0.14-25mm?/0.14-2.5mm?/26 - 14
22.5mm/99 mm/114.5 mm

Ordering data

Type Order No.

ELR H5-I-SC- 24DC/500AC-9
ELR H5-I-SC-230AC/500AC-9

2900576
2900578

Pcs./
Pkt.

Electronic switchgear and motor control

Hybrid motor starters

Conventional structure
Main current path contactor according to category 3

T —

3

3

K, | Kz\j

Fy

M,

K1 = Left contactor
K2 = Right contactor
F4 = Motor protection relay

Structure with CONTACTRON
Main and control current path for “3 in 1” hybrid motor starter
according to category 3

L1 F1

—
F2—

L.

13-B=

+24V DC

=

L1|L2(L3|

<\ )\ ¥4

T1|T2[T3| T1|T2]

GND

K1 ="3in 1” hybrid motor starter
T1 =Right, T2 = Left, T3 = Reset

Conventional structure
Control current path contactor according to category 3

+24vDC  F5

\/
/ \

A~

K,/ K/

KO K3

GND

K1 = Left contactor

K2 = Right contactor

T1 =Right, T2 = Left, T3 = Reset
F4 = Motor protection relay

Output current [A]
R4
[-

0 10 20 30 40 50 60 70
Ambient temperature [°C]
Derating curve ELR H5--SC-24DC/500AC-0,6
100% operating time

@ Aligned with > 20 mm spacing
@ Aligned without spacing

For additional information, visit www.phoenixcontact.net/products

Output current [A]

0 10 20 30 40 50 60 70
Ambient temperature [°C]

Derating curve ELR H5--SC-230AC/500AC-0,6
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve ELR H5--SC-24DC/500AC-2 and
ELR H5-1-SC-24DC/500AC-99
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve ELR H5--SC-230AC/500AC-2 and
ELR H5-1-SC-230AC/500AC-9
100% operating time
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Electronic switchgear and motor control

Hybrid motor starters

“2 in 1” hybrid motor starter with
motor protection

These 3-phase “2 in 1” hybrid motor
starters combine two functions in one de-
vice: right contactor and motor protection.

The devices offer the following advantag-
es:

—22.5 mm wide

— They save wiring

— Bi-metal function can be set up to 9 A
— Low-wear switching

— Long service life

— Space-saving

— 3-phase loop bridging

Notes:

Type of housing:
Polyamide PA non-reinforced, color: green.

=
D W

For starting 3~ AC motors
up to 550 VAC/3 x 0.6 A

For starting 3~ AC motors
up to 550 VAC/3x2 A

Marking systems and mounting material
See Catalog 5

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current I at Ug
Rated actuation voltage U; ON
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug
Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Load current

Surge current

Min. load current
Residual voltage
Output protection
General data

Rated insulation voltage
Rated surge voltage
Ambient temperature (operation)
Electrical service life
Standards/regulations
Mounting position

®-CB, ®.CB,
MANO—pes 1/L1 3/L2 5/L3 MANO—pes 1/L1 3/L2 5/L3
ResO—— Logic CP ResCO—— Logic (P
AUTOO—— uP AUTOO—— uP
# '/ el '/
v Va N Va
10— 2 2B 10— 2 -
4 3 # N
ON & Error ON & Error
97 96 95 2/T14/T2 6/T3 97 96 95 2/T14/T2 6/T3
Technical data Technical data
24VDC 230 V AC (50/60 Hz) 24V DC 230 V AC (50/60 Hz)
0.8..1.25 04..11 08..1.25 04..11
40 mA 4 mA 40 mA 4 mA
24VDC 230 VAC 24V DC 230 VAC
0.8..1.25 04..11 08..125 04..11
5mA 7mA 5mA 7mA

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550 VAC
max. 600 mA
(see derating curve)

42V AC...550 VAC
max. 600 mA
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)

75 mA 75 mA
<02V <02V
Surge protection
500 V
6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles
DIN EN 50178/ EN 60947
Vertical (horizontal DIN rail)

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550VAC
max. 2.4 A
(see derating curve)

42V AC...550 V AC
max. 2.4 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)

180 mA 180 mA
<03V <03V
Surge protection
500 V
6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C

3x 107 cycles
DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)

Mounting Can be aligned with spacing = 20 mm Can be aligned with spacing =20 mm
Screw connection solid / stranded / AWG 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14
Dimensions W/H/D 225mm/99 mm/114.5 mm 22.5mm/99 mm/114.5 mm
Ordering data Ordering data
- Pcs. / Pcs. /
Description Type Order No. PKt. Type Order No. PKt.
“2in 1” hybrid motor starter, incl. right contactor and
motor protection relay
ELR H3-I-SC- 24DC/500AC-0,6 2900542 1 ELR H3-I-SC- 24DC/500AC-2 2900543 1
ELR H3-I-SC-230AC/500AC-0,6 2900685 1 ELR H3-1-SC-230AC/500AC-2 2900544 1
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For starting 3~ AC motors
up to 550 VAC/3x 9 A

@®..GB,
MAN O_‘RES 1/L1 3/L2 5/L3
RESO)—— Logic (P
AUTOO—— wP
e '/
h Va
o7 ¥
4 N
ON & Error
97 96 95 2/T14/T2 6/T3
Technical data
24V DC 230V AC (50/60 Hz)
0.8..1.25 04..1.1
40 mA 4mA
24V DC 230V AC
08..125 04..1.1
5mA 7mA

Protection against polarity rever- Surge protection
sal, Surge protection
Green LED / Yellow LED / Red LED

42V AC...550VAC
max. 9 A
(see derating curve)

42V AC...550 V AC
max. 9 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)
15A 15A
<05V <05V

Surge protection

500 V

6 kV/safe isolation

-25°C ... 70°C

3x 107 cycles

DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)
Can be aligned with spacing = 20 mm
0.14-25mm?/0.14-2.5mm?/26 - 14
22.5mm/99 mm/114.5 mm

6 kV/safe isolation

Ordering data
Pcs./
Type Order No. PKt.
ELR H3-I-SC- 24DC/500AC-9 2900545 1
ELR H3-I-SC-230AC/500AC-9 2900546 1

Electronic switchgear and motor control

Hybrid motor starters

Conventional structure
Main current path reversing contactor according to category 3

T —

3

3

Ky

F4
M pe

K1 = Right contactor
F4 = Motor protection relay

Structure with CONTACTRON
Main and control current path for “2 in 1” hybrid motor starter
according to category 3

[
2

Fo—

L1
L

2
L3

+24V DC

=

L1|L2(L3|

Ky ﬁ T

T1|T2[T3|

GND

K1 ="2in 1" hybrid motor starter
T1 =Right, T3 = Reset

Conventional structure
Control current path contactor according to category 3

+24vVDC F5

Fnt

T A

GND

K1 = Right contactor
T1 =Right, T3 = Reset
F4 = Motor protection relay

Output current [A]
K4
o
|
Y
-

0 10 20 30 40 50 60 70
Ambient temperature [°C]
Derating curve ELR H3--SC-24DC/500AC-0,6
100% operating time

@ Aligned with > 20 mm spacing
@ Aligned without spacing

For additional information, visit www.phoenixcontact.net/products

Output current [A]

Output current [A]

0 10 20 30 40 50 60 70
Ambient temperature [°C]

Derating curve ELR H3-I-SC-230AC/500AC-0,6
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve ELR H3-I-SC-24DC/500AC-2 and
ELR H3-1-SC-24DC/500AC-9
100% operating time

Ambient temperature [°C]

Derating curve ELR H3-I-SC-230AC/500AC-2 and
ELR H3-1-SC-230AC/500AC-9
100% operating time
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Electronic switchgear and motor control

Hybrid motor starters

“2 in 1” hybrid motor starter with
reversing function

3-phase hybrid motor starter for revers-
ing three-phase induction motors
The devices offer the following advantages:
—22.5 mm wide
— They save wiring
-Upto9A
— Low-wear switching
— Long service life
— Space-saving
— 3-phase loop bridging

<
€
e
5
o
=]
o
5
o
?7 @ = Aligned with 20 mm spacing AN
| @ = Aligned without spacin N\
0,18 @ =Alig pacing
0 10 20 30 40 50 60 70
Ambient temperature [°C]
Derating curve for ELR H3-SC-24DC/500AC-9
100% operating time
o
o 8-
e
I
5 5T
o 4
3
fi. = Aligned with 20 mm spacing
"|@ = Aligned without spacing
0,18—
0 10 20 30 40 50 60 70
Ambient temperature [°C]
Derating curve for ELR H3-SC-230AC/500AC-9
100% operating time
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Notes:

Type of housing:
Polyamide PA non-reinforced, color: green.

Marking systems and mounting material
See Catalog 5

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current Ig at Ug
Rated actuating voltage Ug R/L
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug
Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Load current

Surge current

Minimum load current
Residual voltage
Output protection
General data

Rated insulation voltage
Rated surge voltage
Ambient temperature (operation)
Electrical service life
Standards/regulations
Mounting position

For reversing 3~ AC motors
up to 550 VAC/3x9 A

®. B,

u. OB+
lo_:}_L Logic

A uP
R ‘ M
M &
i ¥e
2/T14/T2 6/T3
Technical data
24VDC 230V AC (50/60 Hz)
0.8..1.25 04..11
40 mA 4mA
24VDC 230V AC
0.8..125 04..11
5mA 7mA

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550V AC
max. 9 A
(see derating curve)

42V AC...550 V AC
max. 9 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)
0A 0A
<05V <05V

Surge protection

500 V

6 kV/safe isolation

-25°C ... 70°C

3x 107 cycles

DIN EN 50178 / EN 60947
Vertical (horizontal DIN rail)

6 kV/safe isolation

Mounting Can be aligned with spacing =20 mm
Screw connection solid / stranded / AWG 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 14
Dimensions W/H/D 225mm/99 mm/114.5 mm
Ordering data
Description Type Order No. PF?; /
“2in 1” hybrid motor starter, incl. right contactor and
left contactor
ELR H5-SC- 24DC/500AC-9 2900538 1
ELR H5-SC-230AC/500AC-9 2900539 1




“1 in 17 hybrid motor starter

3-phase hybrid motor starter for starting
three-phase induction motors
The devices offer the following advantages:
—22.5 mm wide
— Low-wear switching
-Upto9A
— Long service life
— Space-saving
— 3-phase loop bridging

<
€
e
5
o
=]
o
5
¢}

ff @ = Aligned with 20 mm spacing N

| @ = Aligned without spacin N\
0,18 @ =Alig pacing
0 10 20 30 40 50 60 70
Ambient temperature [°C]
Derating curve for ELR H5-SC-24DC/500AC-9
100% operating time

: A
o 8
3 77
5 ST
5 5T
o 4

3

37. = Aligned with 20 mm spacing

o 18:. = Aligned without spacing

0 10 20 30 40 50 60 70
Ambient temperature [°C]
Derating curve for ELR H5-SC-230AC/500AC-9
100% operating time

Electronic switchgear and motor control

Notes:

Type of housing:
Polyamide PA non-reinforced, color: green.

Marking systems and mounting material
See Catalog 5

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current Ig at Ug
Rated actuation voltage U; ON
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug
Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Load current

Surge current

Minimum load current

Residual voltage

Output protection

General data

Rated insulation voltage

Rated surge voltage

Ambient temperature (operation)
Electrical service life
Standards/regulations

Hybrid motor starters

For starting 3~ AC motors
up to 550 VAC/3x 9 A

1 ‘ Logic

o i
N O -
2/T14/T2 6/T3
Technical data
24V DC 230 V AC (50/60 Hz)
0.8..1.25 0.4..1.1
40 mA 4mA
24V DC 230V AC
0.8..1.25 0.4..1.1
5mA 7mA

Protection against polarity reversal,
Surge protection
Green LED/ Yellow LED / Red LED

Surge protection

42V AC...550VAC
max. 9 A
(see derating curve)

42V AC...550 VAC
max. 9 A
(see derating curve)

100 A (t=10ms) 100 A (t=10ms)
0A 0A
<05V <05V

Surge protection

500V

6 kV/safe isolation

-25°C ... 70°C

3x 107 cycles

DIN EN 50178 / EN 60947

6 kV/safe isolation

Mounting Can be aligned with spacing =20 mm
Screw connection solid / stranded / AWG 0.14-2.5mm?/0.14 - 2.5 mm?/26 - 14
Dimensions W/H/D 225 mm/99 mm/114.5 mm
Ordering data
Description Type Order No. P;lft./
“1in 1” hybrid motor starter, incl. right contactor
ELR H3-SC- 24DC/500AC-9 2900530 1
ELR H3-SC-230AC/500AC-9 2900531 1

For additional information, visit www.phoenixcontact.net/products
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Electronic switchgear and motor control

Hybrid motor starters

CONTACTRON hybrid motor starters
with short-circuit protection

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current Ig at Ug
Rated actuating voltage U R/L
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug

These short-circuit-proof 3-phase “4 in Offer the following advantages: Input circuit
1” hybrid motor starters for mounting on ~ — 22.5 mm wide 8pfra:'29t"°l"age (dS‘a‘“S’ error indicator
. . . utput data load siae
30 mm DIN rails or 60 mm busbars com- — Bi-metal function can be set up to 9 A Output voltage range
bine four functions in one device: right con- — Long service life Load current
tactor, left contactor; motor protection re-  — Space-savmg. . Minimum load current
lay, and emergency stop up to category 3.  — They save wiring Residual voltage
—_ 3'Phase |00P bridglng OUprl protection
Pl . inal block General data
— Flug-in motor output terminal bloc Rated insulation voltage
— Coordination type 2 according to Rated surge voltage
IEC/EN 60947-4-2 Ambient temperature (operation)
Electrical service life
Standards/regulations
Mounting position
Mounting
Screw connection solid / stranded / AWG
Dimensions W/H/D
Description

Short-circuit-proof hybrid motor starters

Hybrid motor starters

DIN rail adapter

Power rail adapter, 160 mm

Power rail adapter, 200 mm

Set consisting of short-circuit-proof hybrid motor starter and
DIN rail adapter

Fuse

Coordination type 2 to 10 kA/500 V
Coordination type 2 to 5 kA/400 V'
Coordination type 1 to 30 kA/500 V
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Electronic switchgear and motor control

For reversing 3~ AC motors
up to 550 VAC/3x 0.6 A

For reversing 3~ AC motors
upto 550 VAC/3x 2.4 A

Hybrid motor starters

For reversing 3~ AC motors
upto 550 VAC/3x9 A

Ex: @ Ex: @ Ex: @
MAN MAN MAN
oAt i L1L2L3 oAt . L1L2L3 oAt . L1L2L3
Fose! LRES |peset2 | Logic —% Fose! LRES |eset2 | Logic —% Flose! LRES |Resetz || LOgic —%
reset 'ﬁo% MP reset 'vAUT | uP reset VAUT | uP
‘4 ] ‘“ ] Y |
eAmTAN KN / pitamERN RN ( piamERN SN (
Lo———VDC K % Lo———VDC X % Lo———VDC X %
1 EOT‘ &Error || Reset " 1 EOT‘ &Error || Reset W 1 EOT‘ &Error || Reset W
RO—%}—‘ 24VDC — T E(,) T RO—%}—‘ 24vVDC T E(,) T RO—%‘/—‘ 24vDC — T E& T
| ) 2/T1_6/T3 | 558 2/T1_6/T3 | ) 2/T1_6/T3
P 97 96 95 T2 P 97 96 95 4 P 97 96 95 42
Technical data Technical data Technical data
24V DC 24V DC 24V DC
08..1.25 0.8..1.25 0.8..1.25
40 mA 40 mA 40 mA
24V DC 24V DC 24V DC
08..1.25 0.8..1.25 0.8..1.25
5mA 5mA 5mA
Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection
Green LED / Yellow LED / Red LED Green LED / Yellow LED / Red LED Green LED / Yellow LED / Red LED
42V AC..550VAC 42V AC...550VAC 42V AC...550VAC
max. 600 mA max. 2.4 A max. 9 A
75 mA 180 mA 15A
<0.3V <04V <06V
Surge protection, short-circuit protection Surge protection, short-circuit protection Surge protection, short-circuit protection
500V 500 V 500 V
6 kV/safe isolation 6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C -25°C ... 70°C -25°C ... 70°C
3x 107 cycles 3x 107 cycles 3x 107 cycles
DIN EN 50178/ EN 60947 DIN EN 50178 / EN 60947 DIN EN 50178/ EN 60947
Vertical (horizontal DIN rail) Vertical (horizontal DIN rail) Vertical (horizontal DIN rail)
Can be aligned with spacing = 20 mm Can be aligned with spacing = 20 mm Can be aligned with spacing = 20 mm
0.14-2.5mm?/0.14-2.5 mm?/26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/26 - 14
22.5mm/160 mm/114.5 mm 22.5mm/160 mm/114.5 mm 22.5mm/160 mm/114.5 mm
Ordering data Ordering data Ordering data
Pcs./ Pcs./ Pcs./
Type Order No. PKt. Type Order No. Pkt Type Order No. Pkt
ELR H51-IESSC-24DC500AC-06 2902746 1 ELR H51-IESSC-24DC500AC-2 2902744 1 ELR H51-IESSC-24DC500AC-9 2902745 1
EM RD-ADAPTER 2902747 1 EM RD-ADAPTER 2902747 1 EM RD-ADAPTER 2902747 1
EM RI-ADAPTER COMPACT 2902748 1 EM RI-ADAPTER COMPACT 2902748 1 EM RI-ADAPTER COMPACT 2902748 1
EM RI-ADAPTER CLASSIC 2902831 1 EM RI-ADAPTER CLASSIC 2902831 1 EM RI-ADAPTER CLASSIC 2902831 1
ELR H51-0.6-DIN-RAIL-SET 2902952 1 ELR H51-2.4-DIN-RAIL-SET 2902953 1 ELR H51-9-DIN-RAIL-SET 2902954 1
Accessories Accessories Accessories
FUSE-10X38-16A-GR 2903126 10 FUSE-10X38-16A-GR 2903126 10 FUSE-10X38-16A-GR 2903126 10
FUSE-10X38-20A-GR 2903384 10 FUSE-10X38-20A-GR 2903384 10 FUSE-10X38-20A-GR 2903384 10
FUSE-10X38-30A-MR 2903119 10 FUSE-10X38-30A-MR 2903119 10 FUSE-10X38-30A-MR 2903119 10

For additional information, visit www.phoenixcontact.net/products
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Electronic switchgear and motor control

Hybrid motor starters

CONTACTRON hybrid motor starters
with SmartWire-DT™ support

Controller

Gateway

Hybrid motor starters
with SmartWireDT™ connection

Switch and reverse motors safely and reli-
ably with CONTACTRON compact hybrid
motor starters. The CONTACTRON “4 in
1” combines all the functions of a conven-
tional reversing contactor circuit in a single
device — for motors up to 4 kW, with a
design width of just 22.5 mm.

The SmartWire-DT™ communication
system makes the complex cabling of the
control and signal levels easier and clearer.
You can also combine the hybrid motor
starters with standard fieldbus systems.

30 |PHOENIX CONTACT

SmartWireDT™ line

Start Stop  Reset

oo o 1

Network termination
plug

The hybrid motor starters, as well as the
command and signaling devices, are directly
connected to the controller with
SmartWire-DT™ via a gateway. Safe
shutdown is implemented with a PSR safety
relay. Thanks to SmartWire-DT™, the
amount of wiring is significantly reduced.
You benefit from clearly arranged and com-
pact control cabinets.

Notes:
Switching device technical data

You can download the SmartWire-DT™ Assist software for easy
creation of SmartWire-DT™ networks free of charge at
www.phoenixcontact.com

SmartWire-DT™ is a registered trademark of Eaton Corporation.

Input data
Rated control supply voltage Ug
Rated control supply voltage range with reference to Ug

Rated control supply current Ig at Ug
Rated actuating voltage U R/L
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug

Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Load current

Surge current

Minimum load current

Residual voltage

Output protection

General data

Rated insulation voltage

Rated surge voltage

Ambient temperature (operation)
Electrical service life
Standards/regulations

Mounting position

Mounting

Screw connection solid / stranded / AWG
Dimensions (including adapter)

Safety data

EC-type examination certificate according to ATEX

W/H/D

Description

Reversing starter + emergency stop + motor protection +
SmartWire-DT™ adapter as a set




Electronic switchgear and motor control

Hybrid motor starters

Reversing starter + emergency stop + motor
protection + SmartWire-DT™ adapter, as a set
550 VAC/3x0.6 A

Reversing starter + emergency stop + motor
protection + SmartWire-DT™ adapter, as a set
550 VAC/3x2.4A

Reversing starter + emergency stop + motor
protection + SmartWire-DT™ adapter, as a set
550 VAC/3x9A

_______ _CONTACTRON,nini1" _______ _CONTACTRON,nint" EM-SWD_~  _ CONTACTRON,nini1"
T ‘ — 1 ‘ -+ 4 ] 1 |
RESET| | —* [ FO1/L1 | RESET| | % [ oL | e il } | [ResET | [ FO1/L1 |
MAN. ! RESET| | | | MAN. ! RESET| | | i | |MAN. | ) RESET| | | |
AUTO I / FO3/L2 ‘ AUTO I / HO3/L2 | \ |AUTO I / FO3/L2 |
] ] | 7 =
=y Logic %L rO5/L3 | =y Logic %» ros3|| | J§|_ A Logic %L rOS5/L3 |
| | T |
e e T el oem | 23 1T R TR oam
I I [ o | I
R —B-roam| R —Bt-roam| £ R —B-oam2|
P ! P =il P !
L & Error rO6/T3 L & Error rO6/T3 £ I L & Error rO6/T3
e t) T L 77 ent) = L 7T Tlermment) E—d LT
Technical data Technical data Technical data
24V DC 24V DC 24V DC
08..1.25 0.8..1.25 0.8..1.25
40 mA 40 mA 40 mA
24V DC 24V DC 24V DC
08..1.25 0.8..1.25 0.8..1.25
5mA 5mA 5mA
Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection
Green LED / Yellow LED / Red LED Green LED / Yellow LED / Red LED Green LED / Yellow LED / Red LED
42V AC..550VAC 42V AC...550VAC 42V AC...550VAC
max. 600 mA (see derating curve) max. 2.4 A (see derating curve) max. 9 A (see derating curve)
100 A (t= 10 ms) 100 A (t=10 ms) 100 A (t=10 ms)
75mA 180 mA 1.5A
<02V <0.3V <05V
Surge protection Surge protection Surge protection
500V 500V 500V
6 kV/safe isolation 6 kV/safe isolation 6 kV/safe isolation
-25°C ... 70°C -25°C ... 70°C -25°C ... 70°C
3x 107 cycles 3x 107 cycles 3x 107 cycles
DIN EN 50178/ EN 60947 DIN EN 50178 / EN 60947 DIN EN 50178/ EN 60947
Vertical (horizontal DIN rail) Vertical (horizontal DIN rail) Vertical (horizontal DIN rail)
Can be aligned with spacing =20 mm Can be aligned with spacing = 20 mm Can be aligned with spacing = 20 mm
0.14-2.5mm?/0.14-2.5 mm?/26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/26 - 14 0.14-2.5mm?/0.14 - 2.5 mm?/26 - 14
22.5mm/165mm/114.5 mm 22.5mm/165mm/114.5 mm 22.5mm/165mm/114.5 mm
&iee®ipeDb &6 ®iebp &iee®ipeDb
PTB 07 ATEX 3145 PTB 07 ATEX 3145 PTB 07 ATEX 3145
Ordering data Ordering data Ordering data
Type Order No. P:;t / Type Order No. P;:; / Type Order No. P;ft /
ELR H5-IES-SC-SWD/500AC-0,6 2903116 1 ELR H5-IES-SC-SWD/500AC-2 2903117 1 ELR H5-IES-SC-SWD/500AC-9 2903118 1

For additional information, visit www.phoenixcontact.net/products

PHOENIX CONTACT | 31




Electronic switchgear and motor control

Hybrid motor starters

SmartWire-DT™ accessories

With the “EM SWD-ADAPTER”
SmartWire-DT™ adapter for the
CONTACTRON 24V DC “nin 1” devices,
the device concerned can be seamlessly in-
tegrated into the fieldbus environment using
SmartWire-DT ™. Corresponding gateways
are available for the following bus systems:
— PROFIBUS-DP
— CANopen
— Modbus TCP/Ethernet IP

32 | PHOENIX CONTACT

Input data

Supply voltage U,y
Rated current Iy

Supply voltage Upgy
Rated current lpoy

Input data

Description

Input voltage

Input current

Output data

Description

Output supply

Output current
SmartWire-DT interface
Connection method

Data rate

Current consumption Iy
Current consumption lpgyy
General data

Ambient temperature (operation)
Standards/regulations
Degree of protection according to IEC 60529/ EN 60529
Mounting position

SmartWire DT adapter

Technical data

Enable input
24V DC
5mA

Pin strip, 8-pos.
125 kBd /250 kBd
120 mA

25 mA

-25°C ... 55°C

IEC 60947-1/EN 60947-1
P20

Any

Mounting On CONTACTRON hybrid motor starter
Connection data solid / stranded / AWG 0.14-1mm?/0.14-1 mm?/26- 18
Dimensions W/H/D 225mm/165mm/114.5 mm
Ordering data
Description Type Order No. PF?;'/

SmartWire-DT™ adapter

Gateways

CANopen®

PROFIBUS

Ethernet

1/0 modules

Digital, 4 inputs, 4 outputs
Digital, 4 inputs

Digital, 8 outputs

Analog, 2 inputs, 2 outputs
Power feed module for supplying further SmartWire-DT™
devices

EM SWD-ADAPTER 2902776




Gateways

Technical data

24V DC -15% ... +20%
3A

24V DC -15% ... +20%
700 mA

Pin strip, 8-pos.
125 kBd /250 kBd

-25°C ... 55°C
EN 50178
IP20

Any

0.2-1.5mm?/0.2-1.5mm?/24 - 16

i
g

it

| s s

Electronic switchgear and motor control

Input/output modules

®

Technical data
Digital inputs Analog inputs
24V DC -
Typ. 4 mA -

Digital outputs
24V DC -15% ... +20% -
Typ. 500 mA -
Pin strip, 8-pos.

125 kBd /250 kBd

EN 50178
1P20
Any

0.2-1.5mm?/0.2-1.5mm?/24- 16

Analog outputs

Pin strip, 8-pos.
125 kBd / 250 kBd

Hybrid motor starters

Power feed

Technical data

24V DC -15% ... +20%
3A

24V DC -15% ... +20%
700 mA

Pin strip, 8-pos.
125 kBd / 250 kBd

EN 50178
IP20
Any

0.2-1.5mm?/0.2-1.5mm?/24 - 16

35 mm/90 mm/ 127 mm 35mm/90 mm/ 101 mm 35mm/90 mm/ 124 mm
Ordering data Ordering data Ordering data
Pcs./ Pcs./ Pcs./

Type Order No. PKt. Type Order No. PKt. Type Order No. Pkt
EU5C-SWD-CAN PXC 2903098 1
EU5C-SWD-DP PXC 2903100 1
EU5C-SWD-EIP-MODTCP PXC 2903244 1

EU5SE-SWD-4D4D PXC 2903101 1

EU5E-SWD-4DX PXC 2903102 1

EU5SE-SWD-X8D PXC 2903103 1

EU5SE-SWD-2A2A PXC 2903104 1

EU5C-SWD-PF2-1 PXC 2903113 1
For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 33



Electronic switchgear and motor control

Hybrid motor starters

SmartWire-DT™ accessories

L AN 1y

LS

Plug tools Flat-ribbon cable, 8-pos.
Ordering data Ordering data
- Pcs. / Pcs./
Description Color  Type Order No. Pkt Type Order No. Pkt
Pliers for device plugs
SWD4-CRP-1 PXC 2903110 1
Pliers for flat plugs
SWD4-CRP-2 PXC 2903114 1
Flat-ribbon cable, 8-pos., 100 m
SWD4-100LF-8-24 PXC 2903111 1
Flat-ribbon cable, assembled with 2 flat plugs, 8-pos., 3 m
SWD4-3LF8-24-2S PXC 2903112 1
SmartWire-DT™ accessories
Accessories for SmartWire-DT™ and
SmartWire-DT™ devices for connecting
digital and analog input and output signals.
Plug and coupler Programming adapter
Ordering data Ordering data
- Pcs. / Pcs./
Description Color  Type Order No. Pkt Type Order No. Pkt
Plug and coupling
Network dummy plug SWD4-RC8-10 PXC 2903106
Device plug, 8-pos. SWD4-8SF2-5 PXC 2903107
Flat plug, 8-pos. SWD4-8MF2 PXC 2903108
Coupling for 8-pos. flat plug SWD4-8SFF2-5 PXC 2903109
Programming adapter

EU4A-RJ45-USB-CAB1 PXC

34 | PHOENIX CONTACT
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Electronic switchgear and motor control

+24V DC

GND

Q- -4--
S1
6 0 0 O
e on q
5 on 8o 13 |23
PSR-SCP-24UC/ESA4/2x1/1x2 Y14 )oa
A1 A2 S33 S34
Q Q

SWD
OSwD Oswbp
b o606
+ EN+EN- - O O
SWD EN AUX
EM SWD-ADAPTER 50 oo
Config.
000 o 0 0 0 9o o 0 O Q
i ] Us GND R L GNDE  MAN RES AUT @ x
255 o
o
85 9
2190 A
CONTACTRON N in1 2180 =
2ls @
o
o s | 8
555 96 95 97 w
Q00 QQQ
PE
Emergency stop wiring example (two-channel)
=
L3-F3—=
SWD
1 [ OswD OSwD
+ EN+EN- - O O AUXE
SWD EN
EM SWD-ADAPTER (o)o 0o
Config.
000 666 60 6 o
Sd3 Us GND R L GNDE  MAN RES AUT
- M 0

sl

ég% 96 95 97
050 2929

CONTACTRON N in1

[ ]

’

E

Wiring example without emergency stop

For additional information, visit www.phoenixcontact.net/products

POW

PROFIBUS-DP
B ey
EU5C SWD-DP PXC

Hybrid motor starters

Intended use

The SmartWire-DT™ adapter is approved exclusively for use in
conjunction with the following CONTACTRON hybrid motor start-
ers. If other switching devices are used, correct operation, in par-
ticular of the safety function, cannot be ensured.

Motor protection and safe shutdown

2900582 ELR H5-IES-SC-24DC/500AC-0,6
2900414 ELR H5-IES-SC-24DC/500AC-2
2900421 ELR H5-IES-SC-24DC/500AC-9
2900566 ELR H3-IES-SC-24DC/500AC-0,6
2900567 ELR H3-IES-SC-24DC/500AC-2
2900569 ELR H3-IES-SC-24DC/500AC-9
2297031 ELR W3- 24DC/500AC-2I
2297057 ELR W3- 24DC/500AC-9I
2902952 ELR H51-0,6-DINRAIL-SET
2902953 ELR H51-2,4-DINRAIL-SET
2902954 ELR H51-9-DINRAIL-SET
2902746 ELR H51-IESSC-24DC500AC-06
2902744 ELR H51-IESSC-24DC500AC-2
2902745 ELR H51-IESSC-24DC500AC-9
Motor protection only
2900573 ELR H5-I-SC-24DC/500AC-0,6
2900574 ELR H5-1-SC-24DC/500AC-2
2900576 ELR H5-I-SC-24DC/500AC-9
2900542 ELR H3-I-5C-24DC/500AC-0,6
2900543 ELR H3-I-SC-24DC/500AC-2
2900545 ELR H3-I-5C-24DC/500AC-9
A
= 09
= 0,8 o
@ 0,7 /
5 0 m———mm--oe———————
S 05+ /\
2 04— e
3 03 \\
0,2-| \
L s s s N N N I I

0 10 20 30 40 50 60 70
Ambient temperature [°C]

Derating curve for ELR H5-IES-SC-SWD/500AC-0,6
100% operating time

Output current [A]

Ambient temperature [°C]

Derating curve for ELR H5-IES-SC-SWD/500AC-2 and
ELR H5-IES-SC-SWD/500AC-9
100% operating time

@ Aligned with > 20 mm spacing
@ Aligned without spacing
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Electronic switchgear and motor control
Hybrid motor starters

CONTACTRON bridge

The flexible CONTACTRON loop bridge

(BRIDGE-...) simplifies the supply and loop-
ing through of phases L1, L2, and L3.
It is available in 2- to 10-way versions for
modules in the CONTACTRON family with
22.5 mm housing width.

Features of the 3-phase loop bridge:

— Saves considerable wiring
— Suitable for CONTACTRON series

- ELR H3...

- ELR H5...

- ELR (W)3...

- EMM...IFS
— Bridging of 2 to 10 devices with maximum

module spacing of 22.5 mm
- Upto575VAC/3x25A

General data

0.3 m connecting cable

with ferrules

Technical data

— Additional bridge versions available on Nominal voltage Uy, 575V AC
request Nominal current at Uy 25A
Cross section 2.5 mm?
Ordering data
Description Type Order No. P;lft b
3-phase loop bridge
2-way BRIDGE- 2 2900746 1
3-way BRIDGE- 3 2900747 1
4-way BRIDGE- 4 2900748 1
5-way BRIDGE- 5 2900749 1
6-way BRIDGE- 6 2900750 1
7-way BRIDGE- 7 2900751 1
8-way BRIDGE- 8 2900752 1
9-way BRIDGE- 9 2900753 1
10-way BRIDGE-10 2900754 1
<22,5 mm
2 3 4 10

£

£

n

n

Vi
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Electronic switchgear and motor control

Hybrid motor starters

3 m connecting cable
without ferrules

Technical data

575V AC
25A
2.5 mm?

Ordering data

Pcs./

Type Order No. Pkt.
BRIDGE- 2-3M 2901543 1
BRIDGE- 3-3M 2901656 1
BRIDGE- 4-3M 2901659 1
BRIDGE- 5-3M 2901545 1
BRIDGE- 6-3M 2901697 1
BRIDGE- 7-3M 2901698 1
BRIDGE- 8-3M 2901700 1
BRIDGE- 9-3M 2901701 1
BRIDGE-10-3M 2901702 1
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Electronic switchgear and motor control

Solid-state contactors

Three-phase solid-state reversing
contactors

The three-phase solid-state reversing
contactor with an integrated locking circuit
and load wiring are intended for applications
such as control valves, slides, separating fil-
ters, ship steering gears, etc. The scope of
performance ranges from 575V AC/3x 2 A
to 575V AC/3 x 37 A.

Advantages of three-phase solid-state re-
versing contactors:

— Noise-free and wear-free switching
— Integrated protective circuit

— Stable and short switching times

— Long service life

— High switching frequency

— Integrated locking and load wiring
— Thermal fuse optional

A
10ELR...-9

Output current[A]
©
|

3 ELR...-2

I B I N
10 20 40 60
Ambient temperature [°C]
Load current as a function of the ambient temperature
Operating time: 100% operating factor

s

40— ELR ...-37
35—
30—
25—
20—
15—
10—

5

Output current[A]

10 20 40 60
Ambient temperature [°C]
Load current as a function of the ambient temperature
Operating time: 100% operating factor
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Notes:

Type of insulation housing:

ELRW3..2, ELRW 3...9

Polyamide PA non-reinforced, color: green
ELRW 3...16, ELR W 3...37

Polyester PBT non-reinforced, color: green
Marking systems and mounting material
See Catalog 5

Input data
Rated actuating voltage U R/L
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug
Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Periodic peak reverse voltage

Load current

Surge current

Minimum load current

Residual voltage

Leakage current

Maximum load value I2x t (t=10 ms)
Output protection

General data

Rated insulation voltage

Rated surge voltage

Reversing frequency

Switching frequency

Ambient temperature (operation)
Standards/regulations

Power station requirements

Degree of protection according to IEC 60529/ EN 60529
Mounting position

For reversing 3~ AC motors
upto575VAC/3x2A

@ ®
L1 32 5/L3
R O—
O—y=| | B
1 O—
O
2T 472 63
Technical data
24V DC 230 VAC
0.8...1.25 04..1.1
12.7 mA 11.2mA

Protection against polarity reversal,
Surge protection

Surge protection

-/ Yellow LED / Red LED

48V AC...575V AC
1200V

max. 2 A

(see derating curve)

200 A (t=10ms)

48V AC...575V AC
1200V

max. 2 A

(see derating curve)

200 A (t=10ms)

100 mA 100 mA
<15V <15V
6 mA 6 mA
250 A%s 250 A%s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 2 Hz
max. 5 Hz max. 1 Hz
-25°C ... 70°C

DIN EN 50178 / EN 60947

DWR 1300/ ZXX01/DD/7080.8d

IP20
Vertical (horizontal DIN rail)

Mounting Can be aligned with spacing = 20 mm
Screw connection solid / stranded / AWG
- Control side 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 12
- Load side 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 12
Dimensions W/H/D 40mm/99 mm/114.5 mm
Ordering data
Description Type Order No. P;Et /
3-phase solid-state reversing contactor
ELR W3- 24DC/500AC- 2 2297293 1
ELR W3-230AC/500AC- 2 2297303 1
Accessories
Thermal fuse THERMAL FUSE TF104 2900796 1




For reversing 3~ AC motors
upto 575 VAC/3x9 A

Electronic switchgear and motor control

Solid-state contactors

For reversing 3~ AC motors
upto 575 VAC/3x 16 A

For reversing 3~ AC motors
up to 575 VAC/3 x 37 A

@ ®.® ®.
1/L1 3/L2 5/L3 1/L1 3/L2 5/L3 1/L1 3/L2 5/L3
N " Ol
R O— R O— LO— b
- YA\VA - YA\VA -
LO— V= LO— V= Lo
1 O— 1 O—
2/T1  4/T2 6/T3 2/T1  4/T2 6/T3 2/T1  4/T2 6/T3
Technical data Technical data Technical data
24V DC 230V AC 24V DC 230V AC 24V DC 230V AC
0.8..1.25 04..11 0.8..1.25 04..11 0.8..1.25 04..1.1
12.7mA 11.2mA 12.7 mA 11.2mA 12.7mA 11.2mA
Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection
Surge protection Surge protection Surge protection

-/ Yellow LED / Red LED

48V AC...575V AC
1200V

max. 9 A

(see derating curve)

48V AC...575V AC
1200V

max. 9 A

(see derating curve)

300A (t=10ms) 300 A (t=10ms)

100 mA 100 mA
<15V <15V
6 mA 6 mA
580 A%s 580 A2s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 2 Hz
max. 5 Hz max. 1 Hz
-25°C ... 70°C

DIN EN 50178/ EN 60947

DWR 1300 / ZXX01/DD/7080.8d
P20

Vertical (horizontal DIN rail)

Can be aligned with spacing =20 mm

0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 12
0.14-2.5mm?/0.14 - 2.5 mm?/26 - 12
67.5mm/99 mm/114.5 mm

-/Yellow LED / Red LED

48V AC...575VAC
1200V

max. 16 A

(see derating curve)

48V AC...575VAC
1200V

max. 16 A

(see derating curve)

300A (t=10ms) 300A (t=10ms)

100 mA 100 mA
<15V <15V
6 mA 6 mA
580 A%s 580 A%s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 2 Hz
max. 5 Hz max. 1 Hz
-25°C ... 70°C

DIN EN 50178 / EN 60947

DWR 1300/ ZXX01/DD/7080.8d
IP20

Vertical (horizontal DIN rail)

Can be aligned with spacing = 40 mm

0.2-4mm?/0.2-2.5mm?/24 - 12
0.5-16 mm2/0.5-16 mm?/20 -6
147.5mm/99 mm/114.5 mm

-/ Yellow LED / Red LED

48V AC..575VAC
1200V

max. 37 A

(see derating curve)

48V AC...575V AC
1200V

max. 37 A

(see derating curve)

1300 A (t =10 ms) 1300 A (t =10 ms)

200 mA 200 mA
<15V <15V
6 mA 6 mA
9000 A?s 9000 A?s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 2 Hz
max. 5 Hz max. 1 Hz
-25°C ... 70°C

DIN EN 50178/ EN 60947

DWR 1300 / ZXX01/DD/7080.8d
P20

Vertical (horizontal DIN rail)

Can be aligned with spacing = 40 mm

0.2-4mm?/0.2-2.5mm?/24-12
0.5-16 mm?2/0.5-16 mm?/20 -6
147.5mm/99 mm/114.5 mm

Ordering data Ordering data Ordering data
Pcs./ Pcs. / Pcs./
Type Order No. Pkt Type Order No. Pkt. Type Order No. Pkt.
ELR W3- 24DC/500AC- 9 2297316 1 ELR W3- 24DC/500AC-16 2297332 1 ELR W2+1- 24DC/500AC-37 2297374 1
ELR W3-230AC/500AC- 9 2297329 1 ELR W3-230AC/500AC-16 2297345 1 ELR W2+1-230AC/500AC-37 2297387 1
Accessories Accessories Accessories
THERMAL FUSE TF104 2900796 1 THERMAL FUSE TF104 2900796 1 THERMAL FUSE TF104 2900796 1

For additional information, visit www.phoenixcontact.net/products
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Electronic switchgear and motor control

Solid-state contactors

Three-phase semiconductor contactor

Motors of mixers, machine tools, convey-
ing systems, pumps, and fans up to
575V AC/3 x 37 A (equivalent to 1 kW to
18.5 kW) can be controlled using the
CONTACTRON three-phase semiconduc-
tor contactors.

Advantages of three-phase semiconduc-
tor contactors:
— Noise-free and wear-free switching
— Integrated protective circuit
— Stable and short switching times
— Long service life
— High switching frequency
— Thermal fuse optional

A
10ELR...-9

Output current[A]
©
|

3 ELR...-2

I B I N
10 20 40 60
Ambient temperature [°C]
Load current as a function of the ambient temperature
Operating time: 100% operating factor

s

40— ELR ...-37
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30—
25—
20—
15—
10—

5

Output current[A]

10 20 40 60
Ambient temperature [°C]
Load current as a function of the ambient temperature
Operating time: 100% operating factor
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Notes:

Type of insulation housing:
ELR3..2,ELR3...9

Polyamide PA non-reinforced, color: green
ELR 3...16, ELR 3...37

Polyester PBT non-reinforced, color: green

Marking systems and mounting material
See Catalog 5

Input data
Rated actuation voltage U; ON
Rated actuating voltage range with reference to Ug

Rated actuating current I at Ug
Input circuit

Operating voltage / status / error indicator
Output data load side

Output voltage range

Periodic peak reverse voltage

Load current

Surge current

Minimum load current

Residual voltage

Leakage current

Maximum load value I2x t (t=10 ms)
Output protection

General data

Rated insulation voltage

Rated surge voltage

Switching frequency

Ambient temperature (operation)
Standards/regulations

Power station requirements

Degree of protection according to IEC 60529/ EN 60529
Mounting position

For switching 3~ AC motors
up to 575 VAC/3x2 A

@ ®
1/L1 32 503
ONO—
=
V=
LO——
2/T1 42 63
Technical data
24V DC 230 VAC
0.8...1.25 04..1.1
8.3 mA 12.5mA

Protection against polarity reversal,
Surge protection

Surge protection

-/ Yellow LED / Red LED

48V AC...575V AC
1200V

max. 2 A

(see derating curve)

200 A (t=10ms)

48V AC...575V AC
1200V

max. 2 A

(see derating curve)

200 A (t=10ms)

100 mA 100 mA
<15V <15V
6 mA 6 mA
250 A%s 250 A%s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 1 Hz
-25°C...70°C

DIN EN 50178 / EN 60947

DWR 1300/ ZXX01/DD/7080.8d

IP20
Vertical (horizontal DIN rail)

Mounting Can be aligned with spacing = 20 mm
Screw connection solid / stranded / AWG
- Control side 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 12
- Load side 0.14-2.5mm?/0.14 - 2.5 mm?/ 26 - 12
Dimensions W/H/D  40mm/99 mm/114.5 mm
Ordering data
Description Type Order No. PF?; /
Three-phase semiconductor contactor
ELR 3- 24DC/500AC- 2 2297196 1
ELR 3-230AC/500AC- 2 2297206 1
Accessories
Thermal fuse THERMAL FUSE TF104 2900796 1




For switching 3~ AC motors
up to 575V AC/3x9 A

Electronic switchgear and motor control

Solid-state contactors

For switching 3~ AC motors
upto 575 VAC/3x 16 A

For switching 3~ AC motors
up to 575 VAC/3 x 37 A

@ ®.® ®.
1/L1 3/L2 5/L3 1/L1 3/L2 5/L3 1/L1 3/L2 5/L3
ON O— ON O—— oN O—
V= V2 Ve
10— 1LO0—— 10—
2/ 4/T2 6/T3 2/T1 4/T2 6/T3 2/T1 4/T2 6/T3
Technical data Technical data Technical data
24V DC 230V AC 24V DC 230V AC 24V DC 230V AC
0.8..1.25 04..11 0.8..1.25 04..11 0.8..1.25 04..1.1
8.3mA 12.5mA 8.3mA 12.5mA 8.3mA 125 mA
Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection Protection against polarity reversal, Surge protection
Surge protection Surge protection Surge protection

-/ Yellow LED / Red LED

48V AC...575V AC
1200V

max. 9 A

(see derating curve)

48V AC...575V AC
1200V

max. 9 A

(see derating curve)

300A (t=10ms) 300 A (t=10ms)

100 mA 100 mA
<15V <15V
6 mA 6 mA
580 A%s 580 A2s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 1 Hz
-25°C ... 70°C

DIN EN 50178/ EN 60947

DWR 1300 / ZXX01/DD/7080.8d
IP20

Vertical (horizontal DIN rail)

Can be aligned with spacing = 20 mm

0.14-25mm?/0.14-25mm?/26 - 12
0.14-2.5mm?/0.14 - 2.5 mm?/26 - 12
67.5mm/99 mm/114.5 mm

-/Yellow LED / Red LED

48V AC...575VAC
1200V

max. 16 A

(see derating curve)

48V AC...575VAC
1200V

max. 16 A

(see derating curve)

300A (t=10ms) 300A (t=10ms)

100 mA 100 mA
<15V <15V
6 mA 6 mA
580 A%s 580 A%s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 1 Hz
-25°C ... 70°C

DIN EN 50178 / EN 60947

DWR 1300/ ZXX01/DD/7080.8d
IP20

Vertical (horizontal DIN rail)

Can be aligned with spacing = 40 mm

0.2-4mm?/0.2-25mm?/24-12
0.5-16mm?/0.5- 16 mm?/20 -6
147.5mm/99 mm/114.5 mm

-/ Yellow LED / Red LED

48V AC..575VAC
1200V

max. 37 A

(see derating curve)

48V AC...575V AC
1200V

max. 37 A

(see derating curve)

1300 A (t =10 ms) 1300 A (t =10 ms)

200 mA 200 mA
<15V <15V
6 mA 6 mA
9000 A?s 9000 A?s
RCV circuit
500V
6 kV/basic isolation 6 kV/basic isolation
max. 10 Hz max. 1 Hz
-25°C ... 70°C

DIN EN 50178/ EN 60947

DWR 1300/ ZXX01/DD/7080.8d
1P20

Vertical (horizontal DIN rail)

Can be aligned with spacing = 40 mm

0.2-4mm?/0.2-25mm?/24-12
0.5-16mm?/0.5-16 mm?/20 -6
147.5mm/99 mm/114.5 mm

Ordering data Ordering data Ordering data
Pcs./ Pcs. / Pcs./
Type Order No. PKt. Type Order No. Pkt Type Order No. Pkt
ELR 3- 24DC/500AC- 9 2297219 1 ELR 3- 24DC/500AC-16 2297235 1 ELR 2+1- 24DC/500AC-37 2297277 1
ELR 3-230AC/500AC- 9 2297222 1 ELR 3-230AC/500AC-16 2297248 1 ELR 2+1-230AC/500AC-37 2297280 1
Accessories Accessories Accessories
THERMAL FUSE TF104 2900796 1 THERMAL FUSE TF104 2900796 1 THERMAL FUSE TF104 2900796 1

For additional information, visit www.phoenixcontact.net/products
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Electronic switchgear and motor control

Solid-state contactors

Electronic reversing load relay,
with integrated soft switch

The ELR W 3/9-400 S soft switch can be
used to increase the service life of a 3-phase
induction motor.

— Parameterization is performed directly on
the device via display and keyboard

— Friction time

— Torque, start

— Start time

— Stop time

— Torque, stop

— Braking time

— Braking torque

— Drive can be controlled locally via
keyboard

8—
7—
6—
5|
4—
3|
2

Load current [A]

»
-

0 T 17 T 17T T T 1T 1T 1T T
10 20 30 40 50 60
Ambient temperature [°C]
Load current as a function of the ambient temperature
Operating time: 100% operating factor
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Notes:

Type of housing:
Polycarbonate PC, color: green.

Marking systems and mounting material
See Catalog 5

1) EMC: Class A product, see page 571

ization

24vDC U,
o
o| 1.1
Ol 3/L2
. O| 5/L3
Logic | — i‘ﬁ ol 2rm1
o| 42
O| 6/T3
Memory
Technical data
Input data
Supply nominal voltage Uy 24V DC
Supply voltage range with reference to U, 08..1.2
Quiescent current 85 mA
Control voltage Ug; right/left 24V DC
Control voltage range in reference to Ug; 08..1.2
Typ. input current at Uy 5mA
Input circuit Protection against polarity reversal, Surge protection
Operating voltage / status / error indicator Green LED / Yellow LED / Red LED
Output data load side
Maximum switching voltage 440V AC (L1/T1)
440V AC (L2/T2)
440V AC (L3/T3)
Output voltage range 110 VAC ... 433V AC
Periodic peak reverse voltage 1000 V
Load current <8A(IL1, at 20°C Tu, see derating)
<8A(IL2, at 20°C Tu, see derating)
<8 A (IL3, at 20°C Tu, see derating)
Surge current 230 A (tp = 10 ms, at 25°C)
Minimum load current 150 mA
Residual voltage Typ. 1.5V (ForIL)
Leakage current 5 mA (IL1, in switched-off state)
Output protection RC element, surge protection
General data
Test voltage input/output 2.5kV
Ambient temperature (operation) -20°C ... 60°C
Standards/regulations DIN EN 50178 / Safe isolation
Power station requirements DWR 1300/ ZXX01/DD/7080.8d
EMC regulations EN 61000-6-2 / EN 61000-6-4
Degree of protection according to IEC 60529/ EN 60529 P20
Mounting position Vertical (horizontal DIN rail)
Mounting Can be aligned with > 20 mm spacing
Screw connection solid / stranded / AWG 0.2-6mm?/0.2-4mm?/24 - 10
Dimensions W/H/D  62mm/94 mm/122 mm
Ordering data
Description Type Order No. PF(’:IZ./
Electronic reversing load relay, with an integrated soft switch
ELR W3/ 9-400 S') 2963569 1




Electronic switchgear and motor control

Ly

ON Operation OFF
d‘elay‘ ‘ dTIay ‘
100% operation positive +—
| o
o
Torque, start I — ‘ ‘ ‘ ‘r Torque, stop
AR I
‘ . Start time TSwitch ' Stop time
‘ Friction time opethion
| | |
100% operation positive - 77‘ —
| |
| |
Torque, start 174 o || Braking time
| [
T
| [ P

! ! Start time
Friction time

100% operation negative '— % -

The figure shows the control of the
reversing load relay with a soft starter and
the operation of a three-phase current load.

Torque, stop J#TTg‘g‘ ‘
|

Switch ‘
operation

Switch-off procedure

For additional information, visit www.phoenixcontact.net/products
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Electronic switchgear and motor control

Solid-state contactors

Electronic reversing load relay for DC
motors

The ELR-DC electronic reversing load
relays allow mechanically commutated DC
motors to be switched. They reverse and
reduce the speed of DC motors up to 24
V/6 A in a wear-free manner. A short-circuit,
surge-voltage, and overload-proof output
guarantees reliable use in the plant.

If a 24 V DC signal is applied to the “left”
input, the ELR-DC is interconnected so that
the output supplies the motor with voltage.
If the “right” input is triggered, the polarity
of the voltage is inverted on the output. By
triggering both inputs, i.e., “right” and
“left”, the motor is short-circuited internal-
ly via the ELR-DC and reduces the speed.

Thanks to the internal interlocking circuit
and load wiring, wiring expense is reduced
to a minimum.

Application example

Notes:

Type of housing:
Polycarbonate PC, color: green.

Marking systems and mounting material
See Catalog 5

PWM = Pulse Width Modulation

1) EMC: Class A product, see page 571

Input data

Control voltage Ug; right/left

Control voltage range in reference to Ug;
Typ. input current at Uy

Input circuit

Operating voltage / status / error indicator

PWM option
Maximum clock frequency of the PWM at the control inputs

Pulse width repetition rate of the PWM
Output data load side

Output voltage range

Load current

Quiescent current

Current limitation at short-circuits

Output protection

Operating voltage / status / error indicator
General data

Test voltage input/output

Ambient temperature (operation)
Nominal operating mode
Standards/regulations

Degree of protection according to IEC 60529/ EN 60529
Mounting position

Screw connection solid / stranded / AWG

Logic

GND

Technical data

24V DC 24VDC
08..1.2 08..12
3mA 3mA

Protection against polarity reversal, Surge protection
Green LED / LED yellow, forward running (R), LED yellow,
reverse running (L) / -

1000 Hz 1000 Hz

0% ... 100% 0% ... 100%
10VDC...30VDC 10VDC..30VDC
2A 6A

(Mounted in rows with (see derating curve)
zero spacing)

Approx. 7 mA Approx. 7 mA
(When switched off) (When switched off)
15A 20A

Protection against polarity reversal, Surge protection
Green LED /- /-

2.5kV AC

-20°C ... 60°C

100% operating factor

EN 50178/ Basic insulation
P20

Vertical (horizontal DIN rail)
0.2-6mm?/0.2-4mm?/24- 10

=}
0
110
Al
Al
Status table
Input Output
Right Left M+ M-
0 0 High resistance | High resistance
1 0 +24V GND
0 1 GND +24V
1 1 GND GND

Load current depending on ambient temperature
Operating time: 100% OT

= A
<
= 6
5 o ~39 |
3 4 | |
- _
g . 1@
1-
|| |
I L
0 10 20 30 40 50 60
Ambient temperature [°C]
@ Single device

@ Aligned without spacing
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Dimensions W/H/D 125mm/99 mm/114.5 mm
Ordering data
- Pcs./
Description Type Order No. Pkt
3-phase solid-state reversing contactor, for controlling DC motors
ELR W1/ 2-24DC") 2963598 1
ELR W1/ 6-24DC") 2982090 1




Electronic switchgear and motor control

Solid-state contactors
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Electronic switchgear and motor control

Solid-state contactors
Single-phase solid-state contactors Notes:

Type of housing:
Polycarbonate PC, color: green.

Marking systems and mounting material

Single-phase solid-state contactors are See Catalog 5

used in AC voltage networks wherever
silent switching, high switching frequencies,
and a practically unlimited service life are
required.

The sturdy power semi-conductors
switch in zero voltage crossing and thus
produce no additional high-frequency inter-
ferences. The modules are insensitive to
shock loads and vibrations — even use in ag-
gressive, polluted environments is unprob-
lematic.

They offer the following advantages:

— High switching frequency

— Wear-free and output-free

— Input voltage versions 24 V DC and
230V AC

Common areas of application are:

— Production machines

— Temperature controllers
— Conveyor equipment

— Light and lighting systems.

Input data

Input voltage range
Typ. input current at Uy
Switching level

Transmission frequency .,

Operating voltage / status / error indicator
Output data load side

Output voltage range

Periodic peak reverse voltage

Load current

Surge current
Minimum load current
Residual voltage
Leakage current

Phase angle (cos ¢)

Maximum load value 2 x t (t =10 ms)
Output protection

General data

Test voltage input/output

Ambient temperature (operation)
Standards/regulations

Mounting position

Mounting

Screw connection solid / stranded / AWG
- Control side

- Load side

Dimensions

1 signal (“H”)
0 signal (“L")

W/H/D

For switching 1~ AC motors
up to 660 V AC/20 A

c“us
Al o
+O—PF— O
o
o
s
> °
v 52 v ] N
o
N
A2 T
-O — Oa2m
Technical data
4VDC..32VDC 24V AC...275V AC
Approx. 12 mA Approx. 17 mA
>4V DC =22VAC
<1VvDC <6VAC
25Hz 6 Hz

Green LED/-/-

42V AC ...660 V AC (45/65 Hz) 42V AC...660 V AC (45/65 Hz)

1200V 1200V
20 A (see derating curve) 20 A (see derating curve)
250 A (t=10ms) 250 A (t=10ms)
350 mA 350 mA
<16V <16V
<3 mA (In off state) <3 mA (In off state)
0.5 05
525 A% 525 A2s
RCV circuit
4KV s
-30°C ... 70°C

EN 61000-4-2/ EN 61000-4-3/ EN 61000-4-4 / EN 61000-4-5 /

EN 61000-4-6 / EN 55011 / Basic insulation

Vertical (horizontal DIN rail)
Can be aligned with = 22.5 mm spacing

0.5-2.5mm?/0.5-2.5mm?/20- 14
0.5-4mm?/0.5-4mm?/20- 12
22.5mm/103 mm/103 mm

Description

Single-phase electronic load relay

Ordering data

Type Order No.
ELR 1- 24DC/600AC-20 2297138
ELR 1-230AC/600AC-20 2297141

Pcs./
Pkt.

Output current[A]

10 20 40 60
Ambient temperature [°C]
Load current as a function of the ambient temperature
Operating time: 100% operating factor
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Electronic switchgear and motor control

For switching 1~ AC motors

For switching 1~ AC motors

up to 660 V AC/30 A up to 660 V AC/50 A
c“us c“us
a1l M a1 M
+O—PF— Om | | +O—FF— O
o o
o =)
S S
> ° —> °
v 52 v ] N v 23 v ] N
o o
N N
A2 T A2 T
-O— Oz | | -O—~- Oz
Technical data Technical data
4VDC..32VDC 24V AC...275V AC 4VDC..32VDC 24V AC...275V AC
Approx. 12 mA Approx. 17 mA Approx. 12 mA Approx. 177 mA
>4VDC =22V AC >4V DC =22V AC
<1VvDC <6VAC <1VDC <6VAC
25 Hz 6 Hz 25Hz 6 Hz

Green LED/-/-

42V AC ...660 V AC (45/65 Hz) 42V AC ...660 V AC (45/65 Hz)
1200V 1200V
30 A (see derating curve) 30 A (see derating curve)

400 A (t=10ms) 400 A (t=10ms)
150 mA 150 mA
<16V <1.6V

<3 mA (In off state) <3 mA (In off state)

0.5 0.5

1800 A2s 1800 A2s
RCV circuit

4KV, e

-30°C ... 70°C

EN 61000-4-2 / EN 61000-4-3 / EN 61000-4-4 / EN 61000-4-5 /
EN 61000-4-6 / EN 55011 / Basic insulation

Vertical (horizontal DIN rail)
Can be aligned with = 22.5 mm spacing

0.5-25mm?/0.5-2.5mm?/20- 14
0.5-4mm?/0.5-4mm?/20- 12
22.5mm/103 mm/103 mm

Green LED/-/-

42V AC ...660 V AC (45/65 Hz) 42V AC ... 660V AC (45/65 Hz)
1200V 1200V
50 A (see derating curve) 50 A (see derating curve)

1900 A (t =10 ms) 1900 A (t=10 ms)
150 mA 150 mA
<16V <16V

<3 mA (In off state) <3 mA (In off state)

0.5 0.5

18,000 A2s 18,000 A2s
RCV circuit

4KV,

-30°C ... 70°C

EN 61000-4-2 / EN 61000-4-3 / EN 61000-4-4 / EN 61000-4-5 /
EN 61000-4-6 / EN 55011 / Basic insulation

Vertical (horizontal DIN rail)
Can be aligned with = 22.5 mm spacing

0.5-4mm?/0.5-4mm?/20- 12
4-25mm?/4-25mm?/12-3
45mm/ 103 mm/103 mm

Ordering data
Pcs./
Type Order No. Pkt
ELR 1- 24DC/600AC-30 2297154 1
ELR 1-230AC/600AC-30 2297167 1

Ordering data

Pcs./
Type Order No. Pkt.
ELR 1- 24DC/600AC-50 2297170 1
ELR 1-230AC/600AC-50 2297183 1

For additional information, visit www.phoenixcontact.net/products

Solid-state contactors
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Electronic switchgear and motor control

IP67 motor starters

PROFINET motor starter

Motor starters in robust stainless steel
housing (IP67) can be used directly in the
system as a compact function unit. This
eliminates the complex wiring of individual
functions in the control cabinet.

The motor starter can be used to control
three-phase asynchronous motors in two
directions of rotation, completely via
PROFINET. Distributed sensors and actua-
tors can be directly connected to
PROFINET without the need for further in-
termediate stations or additional cabling.

A complete PROFINET motor starter con-
sists of three products. For example:

— ELR 5011 IP PN

— IBS IP 400 MBH-F

— IBS PG SET

Additional features:

— Performance classes: 0.06 kW to 3.0 kW

— Simple assembly

— Plug-in connection system

— Exchangeable module electronics

— Status and diagnostic indicators on the
module

— 10 digital inputs for connecting sensors

— 4 digital outputs for connecting actuators

— One- and two-motor reversing starters

Notes:
1) EMC: Class A product, see page 571
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Interface

Fieldbus system

Connection method

Power supply for module electronics
Supply voltage

Supply voltage range

Power supply for sensors
Minimum voltage
Nominal current per sensor
Type of protection

Digital inputs

Number of inputs
Connection method
Connection method
Digital outputs

Number of outputs
Connection method
Connection method
Output current

Motor starter, output
Connection method
Operating voltage

Nominal current range
Frequency range

Nominal motor power

Motor monitoring
Parameterization range

Tripping class

General data

Weight

Degree of protection

Ambient temperature (operation)

Electronic motor starters,
1x1.1kWand2x 1.1 kW

PROFIBUS

Technical data

ELR 5011 IP PN ELR 5011-2IP PN
PROFINET
8-pos. RJ45 socket on motor starter

24V DC (Ug; / Ugp)
20V DC ... 30 V DC (including ripple)

Uy = Ugy minus 1V
500 mA
Short-circuit/overload protection

10
M12 plug-in connector
2, 3, 4-conductor

4
M12 plug-in connector
2-conductor
max. 500 mA (per channel)

POWER-COMBICON
360 V AC ... 550 V AC (line voltage 50/60 Hz)

0.18A..24A
50 Hz ... 60 Hz (mains frequency)
1.1 kW (at U= 400 V AC)
02A..24A

Based on class 10 A of IEC 60947

21159 24259
IP67 according to |IEC 60529
-25°C ... 50°C (no condensation)

Ordering data

Description Type Order No. P;Et b
PROFINET motor starter
- 1-channel reversing starter, 1.1 kW ELR 5011 IP PN 2700745 1
- 2-channel reversing starter, 1.1 kW ELR5011-2 IP PN 2701007 1
PROFINET motor starter
- 1-channel reversing starter, 3.0 kW
- 2-channel reversing starter, 3.0 kW
Lower part of the housing, stainless steel
- Standard version IBS IP 400 MBH -F') 2732868 1
Pg screw connection, plastic (IP67), for INTERBUS and
PROFINET motor starters and variable frequency drives.

IBS PG SET 2836599 1

Accessories

RJ45 connector, shielded, with bend protection sleeve, x 2
- gray for straight cables FL PLUG RJ45 GR/2 2744856 1
- green for crossed cables FL PLUG RJ45 GN/2 2744571 1
Bus system cable VS-937/... 1402611 1
Crimping pliers, for assembling the RJ45 connectors FL CRIMPTOOL 2744869 1




Electronic motor starters,
1x3.0kW and 2 x 3.0 kW

Technical data
ELR 5030 IP PN ELR 5030-2 IP PN

PROFINET
8-pos. RJ45 socket on motor starter

24V DC (Ug; / Ugp)
20V DC ... 30 V DC (including ripple)

Uy = Ugy minus 1V
500 mA
Short-circuit/overload protection

10
M12 plug-in connector
2, 3, 4-conductor

4
M12 plug-in connector
2-conductor
max. 500 mA (per channel)

POWER-COMBICON
360 V AC ... 550 VV AC (line voltage 50/60 Hz)

24A..6A
50 Hz ... 60 Hz (mains frequency)
3 kW (at U= 400 V AC)
24A...6A
Based on class 10 A of IEC 60947

21159 24259
IP67 according to IEC 60529
-25°C ... 50°C (no condensation)

Electronic switchgear and motor control

High-grade steel lower part,
IP67 degree of protection

)

Technical data
IBS IP 400 MBH -F1)

1130¢g -
IP67 according to IEC 60529 -

Ordering data Ordering data
Pcs./ Pcs./

Type Order No. Pkt Type Order No. Pkt.
ELR 5030 IP PN 2701006 1

ELR 5030-2 IP PN 2701008 1

IBS IP 400 MBH -F?) 2732868 1 IBS IP 400 MBH -F?) 2732868 1
IBS PG SET 2836599 1 IBS PG SET 2836599 1

Accessories Accessories

FL PLUG RJ45 GR/2 2744856 1 FL PLUG RJ45 GR/2 2744856 1
FL PLUG RJ45 GN/2 2744571 1 FL PLUG RJ45 GN/2 2744571 1
VS-937/... 1402611 1 VS-937/... 1402611 1
FL CRIMPTOOL 2744869 1 FL CRIMPTOOL 2744869 1

For additional information, visit www.phoenixcontact.net/products

IP67 motor starters
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Electronic switchgear and motor control

IP20 frequency inverters

Inline frequency inverters

Inline frequency inverters for the control
cabinet are the compact solution for ex-
tending your Easy Automation solution to
include electronic speed regulation for asyn-
chronous motors. The devices seamlessly
integrate into the Inline system and have
IP20 protection. Depending on the drive
task, you can select frequency inverters
from various performance classes, up to a
maximum of 4 kW. In order to connect to
the Inline system via the Fieldline local bus,
you just need the IB IL 24 FLM-PAC Inline
module. The Inline frequency inverter can
be connected to a Phoenix Contact con-
troller via the Inline module.

Additional features:
— Maximum motor power
0.75 kW, 1.5 kW, 2.2 kW, and 4.0 kW
— 3 x 400 V mains input (+15%) 50/60 Hz
— DTM for parameterization and diagnos-
tics
— 8 freely programmable parameter records
— PTC evaluation for
2.2 kW and 4.0 kW versions
— Integrated line filter
— Uff linear and U/f square operating modes
— S-ramp function
— Motor protection function (I2t)
— Connection of a braking resistor
— DC braking

Interface
Name
Connection method

Power supply for module electronics

Supply voltage
Supply voltage range
Digital inputs
Number of inputs
Connection method
Connection method
Digital outputs
Number of outputs
Connection method
Connection method
Motor starter, output
Connection method
Nominal current range

Technical data

Fieldline local bus
9-pos. D-SUB plug/socket

24V DC £15%
20.4VDC...27.6 VDC £15%

5
COMBICON
Spring-cage connection

1
COMBICON
Spring-cage connection

PCB terminal block
2.6 A (Short-term peak current, 1.5 times the nominal current for 30 s;
permissible continuous current, 1.2 times the nominal current range)

Frequency range 0Hz...400 Hz
— Evaluation of the temperature switch in Nominal motor power 0.75 kW
the motor 'I(;ripping class 5.6 A OC tripping current
eneral data
— Voltage boost Weight 1400 g
— 1 x analog input, 1 x analog output, Degree of protection IP20
1 I Width 86.8 mm
X relay output Height 184 mm
Depth 132.9 mm
Notes:
1) EMC: Class A product, see page 571 orde"ng data
- Pcs./
Description Type Order No. Pk
it
Inline frequency inverters for the control cabinet
VFD 5007 IL IB 2701054 1
Accessories
Inline Modular branch terminal for coupling one IB IL 24 FLM-PAC?) 2736903 1
Fieldline Modular M8 local bus at the end of an Inline station
Remote bus cable, highly stranded, 3 x 2 x 0.25 mm? IBS RBC/F-T/ 2740151 1
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Frequency inverter for a max. motor power of
up to 1.5 kW

Technical data

Fieldline local bus
9-pos. D-SUB plug/socket

24V DC £15%
20.4VDC...27.6 VDC +15%

5
COMBICON
Spring-cage connection

1
COMBICON
Spring-cage connection

PCB terminal block
4.1 A (Short-term peak current, 1.5 times the nominal current for 30 s;
permissible continuous current, 1.2 times the nominal current range)

Electronic switchgear and motor control

Frequency inverter for a max. motor power of
up to 2.2 kW

Technical data

Fieldline local bus
9-pos. D-SUB plug/socket

24V DC £15%
20.4VDC...27.6 VDC +15%

5
COMBICON
Spring-cage connection

9
COMBICON
Spring-cage connection

PCB terminal block
5.8 A (Short-term peak current, 1.5 times the nominal current for 30 s;
permissible continuous current, 1.2 times the nominal current range)

IP20 frequency inverters

Frequency inverter for a max. motor power of
up to 4.0 kW

Technical data

Fieldline local bus
9-pos. D-SUB plug/socket

24V DC +15%
20.4VDC...27.6 VDC +15%

5
COMBICON
Spring-cage connection

4
COMBICON
Spring-cage connection

PCB terminal block
9.1 A (Short-term peak current, 1.5 times the nominal current for 30 s;
permissible continuous current, 1.2 times the nominal current range)

0Hz... 400 Hz 0 Hz...400 Hz 0Hz...400 Hz
1.5 kW 2.2kW 4 kW
8.8 A OC tripping current 12.5 A OC tripping current 21 A OC tripping current
1400 g 2006 g 2006 g
1P20 P20 1P20
86.8 mm 114 mm 114 mm
184 mm 184 mm 184 mm
132.9 mm 153 mm 153 mm
Ordering data Ordering data Ordering data
Pcs./ Pcs./ Pcs./
Type Order No. Pkt Type Order No. Pkt. Type Order No. Pkt.
VFD 5015 IL IB 2701055 1 VFD 5022 IL IB 2701057 1 VFD 5040 IL IB 2701058 1
Accessories Accessories Accessories
IB IL 24 FLM-PAC?) 2736903 1 IB IL 24 FLM-PAC?) 2736903 1 IB IL 24 FLM-PAC?) 2736903 1
1BS RBC/F-T/ 2740151 1 1BS RBC/F-T/ 2740151 1 1BS RBC/F-T/ 2740151 1

For additional information, visit www.phoenixcontact.net/products
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Measurement and control technology

The modular analog converters for mea-
surement and control technology prevent
analog signals from being distorted by dis-
turbance variables. With accurate conver-
sion, isolation, filtering or amplification of
analog signals, they secure and increase
transmission quality and therefore the qual-
ity of closed-loop control circuits.

We offer the following product ranges:

Highly compact isolating amplifiers —
MINI Analog

For significant space savings and efficiency
— Design width of just 6.2 mm
— System cabling and multiplexer solutions
— 3-way electrical isolation

Isolating amplifiers with SIL functional
safety - MACX Analog
For maximum signal safety
— Consistent SIL certification
— Safe 3-way electrical isolation

Isolating amplifiers, special types, and
digital displays - MCR Analog
For special applications in signal processing
— Electrical isolation
— Record and convert temperatures directly
in the field

Ex i isolating amplifiers with SIL
functional safety - MACX Analog Ex
For intrinsically safe circuits in the Ex area
— Maximum explosion protection for all
Ex zones and gas groups
— Design width of just 12.5 mm for all
single- and two-channel devices
— Safe 3-way electrical isolation

Product range overview

Product overview

Selection guide for isolating amplifiers
Basics

Highly compact isolating amplifiers —
MINI Analog

Analog IN/Analog OUT
Temperature
Frequency
Potentiometers

Limit values

Digital IN

Accessories

Isolating amplifiers with
SIL functional safety - MACX Analog

Analog IN/Analog OUT

Temperature potentiometers/limit values
Digital IN

Accessories

Isolating amplifiers, special designs, and

digital displays - MCR Analog
Analog IN/Analog OUT

Temperature potentiometers/limit values
Frequency

Limit values

Accessories

Digital displays

EX i isolating amplifiers with

SIL functional safety - MACX Analog Ex

Analog IN
Analog OUT
Temperature
Digital IN
Digital OUT
Accessories

Multiplexers for HART signals

Ex i 2-conductor field devices
Accessories

54
56
58

64
66
76
82
84
85
86
87

100
102
110
120
126

130
131
136
144
146
149
150

152
160
164
165
172
179
182

186

187
190

PHOENIX CONTACT
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Measurement and control technology

Product overview

Highly compact isolating amplifiers

MINI Analog Supply components, feed-through terminal System cabling, termination carriers Surge protection
Page 64 blocks, marking material Page 88 Page 92 Page 98

Digital displays Ex i isolating amplifiers with functional safety

For standard signals, setpoint adjusters MACX Analog Ex Supply components, marking material System cabling, termination carriers
Page 150 Page 152 Page 182 Page 184

Energy and power measuring technology

EMpro energy meters EMpro special function and communication PSK data logger kits PSK compressed air meters
Page 200 modules Page 202 Page 206 Page 208

Current protectors, AC Voltage transducers SOLARCHECK PV string monitoring EMD-BL
Page 235 Page 236 Page 134 compact monitoring relays Page 250
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Isolating amplifiers with functional safety

MACX Analog

Multiplexers

Multiplexers for HART signals

Page 100

Page 186

Current transformers

PACT current transformers

EMD
multifunctional monitoring relays

Page 212

Page 252

Supply components, marking material
Page 126

Ex i 2-cond. field devices

Ex i 2-conductor field devices
Page 187

Test disconnect
terminal blocks

Test disconnect terminal blocks
See Catalog 3

Controllers

Controllers
See Catalog 8

Measurement and control technology

Product overview

Isolating amplifiers
Special desig

System cabling, termination carriers MCR Analog
Page 128 Page 130

Accessories

Shield fast connection Test plugs
Page 191 Page 191

Current and voltage measuring technology

Current transducers, AC/DC Current transducers, AC
Page 229 Page 232

Surge protection

Surge protection for measurement and
control technology
See Catalog 6

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 55



Measurement and control technology

Selection guide for isolating amplifiers

Highly compact isolating amplifiers -
MINI Analog

3-way isolating amplifiers Configurable From 66
Fixed signal combinations 71
4-way signal duplicators Configurable 72
3-way repeater power supplies 1-channel 73
Signal duplicators
2-channel
2-way passive isolators Supplied by an input loop 74
Supplied by an output loop 75
3-way output isolators Fixed signal combinations
Digital displays Standard signals

Setpoint adjuster

Temperature transducers Universal
Universal, supplied by an output loop
For resistance thermometers (RTD) 76
For resistance thermometers (RTD), passive
For Pt 100 From 77
For Pt 100, supplied by an output loop 79
For thermocouples 80
For thermocouples, type ] and K 81
Temperature head transmitters Universal, supplied by an output loop

Pt 100, supplied by an output loop

Frequency transducers Universal
Analog frequency transducers

Potiposition transducers

Setpoint potentiometers

Threshold value switches Standard analog signals, universal
Standard analog signals 85
Temperature

Isolation amplifiers NAMUR sensors, floating contacts

NAMUR sensors, floating contacts, 2-channel

NAMUR sensors, floating contacts, wide range
NAMUR sensors on NAM

Solenoid drivers Loop-powered
With line fault detection

Configuration Configuration software
Cables 119
Display unit and operator interface, removable
Holder module for display unit and operator interface

Constant voltage source Constant voltage source 87

Setpoint potentiometers

System cabling System components 94
1:1 feed-through terminal block 88
Termination carriers 97

Multiplexers Analog multiplexers 95

Multiplexers for HART signals

Power terminal block/error message modules/ From 89

Supply components T-Connectors/system power supply

Marking material 88
Surge protection 98
Shield fast connection 191
Test plugs

Resistance circuit For line fault detection 183

56 | PHOENIX CONTACT



Measurement and control technology

Selection guide for isolating amplifiers

Isolating amplifiers with Special types of isolating amplifiers Ex i isolating amplifiers with
functional safety - MACX Analog and digital displays functional safety - MACX Analog Ex
From 102
131 160
132
106 160
107 161
162
134
109 164
150
151
From 114 136 From 168
140 187
110 165
138
141
112 166
142 188
143 189
144
From 114 From 168
148
146
147
139
116 146 170
120 172
124 176
122 174
125 177
123 175
178
From 179
179
149 149
119 149 149
118
118
148
129 184
186
From 126 126
127 127
191 191 191
191 191
183 183

For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 57



Measurement and control technology

Basics

Input

Maximum input signal

The maximum input signal describes the
value achieved before any damage occurs to
the module and the signal generator. If these
values are exceeded, suppresser diodes can
be triggered to short circuit this input when
a surge voltage is detected. The transmis-
sion range of the analog signals is located
exclusively within the specified input ranges.

Input resistance

The input resistance of an isolating ampli-
fier or measuring transducer is determined
in such a way as to ensure that the input sig-
nal is loaded only slightly. This results in a
low-resistance input for current inputs and
a high-resistance input for voltage inputs.

Voltage drop

In the case of passive isolators, the input
voltage drop occurs as a result of the volt-
age drop of the operational load and the
auxiliary power requirements of the mod-
ule. The greater the auxiliary power re-
quirements of the passive isolator, the
smaller the operational output load is al-
lowed to be. Low auxiliary power require-
ments are regarded as an indicator of device
quality.

Common mode rejection

In the case of isolating amplifiers, opera-
tional amplifiers are used internally for
transmission purposes. In theory, opera-
tional amplifiers should display ideal trans-
mission and amplification behavior. Howev-
er, it is a different matter in practice. When
both input voltages are changed in the same
direction, i.e., exactly the same voltage to
ground is applied to both input terminal
blocks, this leads to an unintended output
signal. Theoretically, if the operational am-
plifier is ideal, no output signal should ap-
pear since the differential input signal is
“0 V. Common mode rejection indicates
the factor (in dB) by which the common in-
put voltage at both inputs is amplified to a
lesser extent than the difference in voltage
between the two inputs.
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Analog output

Maximum output signal

If the devices operate without fault condi-
tions, an overload at the input cannot cause
greater values than this maximum to occur
at the output.

Zerolspan adjustment

When the zero point is set, the zero point
of an analog output is adjusted and set in re-
lation to the input signal.

When the “amplification” span is set, the
analog output is adjusted in relation to the
input signal. In this case, the output charac-
teristic is increased or decreased by an am-
plification factor.

Load

The load on the output side indicates the
load-carrying capacity of a measuring trans-
ducer or an isolating amplifier. Current out-
puts can usually drive a maximum of 500 €,
voltage outputs can be loaded with a mini-
mum of up to 10 kX

Residual ripple/ripple

A superimposed ripple can appear on the
output signal due to signal conditioning re-
quired by the circuit. The residual ripple is
indicated in mVp, or mV, ..

Open circuit response

With some measuring transducers, the
input signal is permanently monitored for
possible open circuits in the signal cable. If
the signal exceeds or falls below a tolerance
limit, an open circuit is detected and a de-
fined output signal is sent. With program-
mable devices, the output signals can be
freely selected.

Digital output

Relays

Many of the products with a relay output
that are shown in the catalog feature hard
gold-plated relay contact material. The volt-
age range has an important role to play in
terms of how this contact material can be
used. Up to 50 mA can be transmitted with
voltage ranges of up to 30 V AC/36 V DC.
Even very small currents are transmitted
perfectly. If the aforementioned voltage
range is exceeded and values of 250 V
AC/DC are processed, currents of up to 2
A can flow. However, in this case the subse-
quent transmission of small currents can no
longer be guaranteed.

Transistor

A PNP transistor switching output can be
used to transmit 24 V DC switching signals
up to approximately 100 mA.

General data

Supply voltage

The product range includes DC and AC
power supply units for specific products.
There is a standard power supply unit avail-
able in the form of a 24 V DC version that
operates within a voltage range of
20 ... 30 V DC. For other supply voltages,
please refer to the technical data.

Current consumption

The value specified here describes the
auxiliary power requirements of the devic-
es. It also includes the output current and,
where applicable, the switching output load.

Transmission errors

The transmission precision is a gauge of
the quality of a measuring transducer. It is
the deviation from the ideal transmission
characteristic curve and includes linearity,
span, and offset errors.

Non-linearity

Non-linearity is the deviation from the
ideal transmission precision without includ-
ing span and offset errors.

The non-linearity of a signal makes it pos-
sible to evaluate the course from zero to
end point. Normally, the linearity errors are
expressed as a percentage that indicates the
extent of deviation from the ideal transmis-
sion characteristic curve.



Temperature coefficient

The temperature coefficient provides an
assessment of the extent to which precision
deviates when the ambient temperature
around an isolating amplifier or measuring
transducer changes. In most cases this is
specified as a percentage. An alternative
definition is ppm/K (parts per million/Kel-
vin). Example:
250 ppm/K = 0.025%/K.

Limit frequency

Isolating amplifiers are basically designed
to transmit DC signals. However, signal
changes call for a dynamic form of behavior
so that small AC quantities (normally:
30 Hz) can also be transmitted. This is
achieved by defining a limit frequency. At the
same time, a low limit frequency can be
used to suppress higher-frequency AC com-
ponents.

Step response

The step response indicates the response
time of the output signal when an input sig-
nal step occurs (10 ... 90%). The step re-
sponse is inversely proportional to the limit
frequency. This means that the response
time decreases as the limit frequency in-
creases.

Test voltage

The test voltage indicates the dielectric
strength of an isolated distance and is deter-
mined by type tests. In this test, a 50 Hz
voltage is applied for one minute; it de-
scribes the value achieved before a disrup-
tive discharge is able to move to another
potential level in the device.

Safe isolation

“Safe isolation” is defined as protection
against hazardous shock currents. When
module specifications are provided in accor-
dance with EN 61010, a distinction is made
between faultless operation and operation
under fault conditions. Nominal supply volt-
ages of 30 V AC/60 V DC are deemed valid
for faultless operation.

Measurement and control technology

Ambient temperature range

The temperature limits specified here re-
late exclusively to operation. These limits
do not apply to storage and transport. It is
here where the temperature limits of the
materials used are the decisive factor. If the
devices are outside of the specified temper-
ature range during assembly, they must be
brought back within the specified tempera-
ture range prior to system startup. It is im-
portant to make sure that no condensation
occurs during this process.

Information on directives and stan-
dards

When carrying out further processing of non-independent items of equip-

ment (components), the applicable regulations pertaining to installation
must be observed.

Basics

Protective circuit

In order to protect the measurement and
control modules against surge voltages, sup-
pressor diodes are connected upstream of
the signal and supply paths. These diodes
behave in a similar manner to conventional
Zener diodes, except for the fact that sup-
pressor diodes have faster response times
and a higher maximum current.

The relevant device-specific regulations also apply with regard to installa-
tion in devices.
(Standards applicable at the time of going to print)

Directives

EMC Directive (electromagnetic compatibility)
Low Voltage Directive (LVD)

Ex Directive (ATEX)

EU International

2004/108/EC =

2006/95/EC -

94/9/EC -

Product standards

Electronic equipment for use in power installations

EN 50178:1997 A

Safety requirements for electrical equipment for measurement, control and laboratory

use -
Part 1: General requirements

Programmable controllers -
Part 2: Equipment requirements and tests

EN 61010-1:2001 IEC 61010-1:2004

EN 61131-2:2007 IEC 61131-2:2007

EMC

EMC - Part 6-2: Generic standards - Immunity for industrial environments

EMC - Part 6-4: Generic standards - Emission standard for industrial environments

Electrical equipment for measurement, control and laboratory use
EMC requirements

EN 61000-6-2:2005 IEC 61000-6-2:2005

EN 61000-6-4:2007 IEC 61000-6-4:2006

EN 61326-1:2006 IEC 61326-1:2005

ATEX

Electrical apparatus for explosive gas atmospheres -
Part 0: General requirements

Explosive atmospheres -
Part 11: Equipment protection by intrinsic safety “i”

Electrical apparatus for explosive gas atmospheres -

Part 15: Construction, test and marking of type of protection “n” electrical apparatus

EN 60079-0:2006 IEC 60079-0:2007

EN 60079-11:2007 IEC 60079-11:2006

EN 60079-15:2005 IEC 60079-15:2005

Environmental tests

Environmental testing -
Part 2-1: Tests - Test A: Cold

Environmental testing -
Part 2-2: Tests - Test B: Dry heat

Environmental testing -
Part 2-6: Tests - Test Fc: Vibration (sinusoidal)

EN 60068-2-1:2007 IEC 60068-2-1:2007

EN 60068-2-2:2007 IEC 60068-2-2:2007

EN 60068-2-6:2008 IEC 60068-2-6:2008

For additional information, visit www.phoenixcontact.net/products
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Basics

Active isolation

3-way isolation

Input signal —>_> noa"l'tput sig-

POWER

In the case of modules with this isolation
method, all components that are connected
to the input, output or power supply are
protected against interference from each
other. All three directions (input, output,
and power supply) are electrically isolated
from one another accordingly.

The 3-way isolation provides electrical
isolation between the measurement sensor
and the controller as well as between the
controller and the actuator.

On the input side, the modules need ac-
tive signals. On the output side, they pro-
vide a filtered and amplified signal.

Passive isolation

Passive isolation, supplied on the
input side

Power
via signal —»| N
>
Input signal —»

The modules draw the power needed for
signal transmission and electrical isolation
from the active input circuit. On the output
side, a conditioned current signal is provid-
ed to the controller or to actuators.

This passive isolation allows signal condi-
tioning (interruption of ground loops) and
filtering without an additional power supply.

Output
signal
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Input isolation

Output

Input signal —| IN out 0
signal

POWER

In the case of modules with this isolation
method, the electronics connected on the
output side (e.g., the controller) are to be
protected from interference from the field.
For this reason, only the input is electrically
isolated from the output and the power
supply that are at the same potential.

On the input side, the modules need ac-
tive signals (e.g., from measurement sen-
sors). On the output side, they provide a fil-
tered and amplified signal (e.g., from the
controller).

Passive isolation, supplied on the
output side (loop-powered)

Power
[+ via signal
Input signal —»| N €
Output

signal

The modules draw the power needed for
signal transmission and electrical isolation
from the active output circuit, ideally from a
PLC input board that supplies power.

On the output side, the loop-powered
modules operate with a 4 ... 20 mA stan-
dard signal. On the input side, the passive
isolator processes active signals.

When this isolation method is used, it is
important to make sure that the active sig-
nal source connected on the output side
(e.g., an active PLC input board) is able to
supply the passive isolator with power, as
well as operate its load.

Repeater power supply

Power for measuring
transducer Output
. signal
inpucsignal | 7

A

POWER

Repeater power supplies use the signal in-
put side not only for measured value acqui-
sition, but also to provide the necessary
power to the passive measurement sensors
connected on the input side.

On the output side, they provide a fil-
tered and amplified signal (e.g., from the
controller).

The isolation method used by these mod-
ules is input isolation.

Applications

Problem: disruptive radiation

| —

7

Solution:

N
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| —
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Problem: voltage difference in the ground potential
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Ground current loo
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Solution:
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No ground current
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Resistance thermometers

Resistance thermometers:
Resistance change as a function of the temperature
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Resistance thermometers (e.g., Pt 100,
Ni 1000) change their resistance value de-
pending on the temperature. The MCR
temperature transducers detect this change
and convert it into a proportional analog
signal.

To avoid unwanted self-heating of the
sensor, the constant measured current
used is kept as low as possible
(MCR-T-UL... - 250 pLA).

Thermocouples

Thermocouples:
Thermocouple voltage change as a function of the temperature
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In contrast to resistance thermometers,
thermocouples are active sources that gen-
erate a voltage in the microvolt range. The
temperature difference measured between
the measurement junction and the cold
junction is converted into an absolute tem-
perature with the help of cold junction
compensation.

Operating principle:

If different metals are joined together, a
thermal voltage is produced in the metal at-
oms as a result of the different binding en-
ergies of the electrons. This voltage is de-
pendent firstly on the metals themselves
and secondly on the temperature.

Measurement and control technology

Two-conductor connection technology

The resistance thermome- i
ter is connected to the MCR 8 RU
measuring transducer using a

two-core cable. Please note
that the supply cable resistances are added
to the measured resistance and conse-
quently distort the result.

A distance of 10 m should not be exceed-
ed.

Example: a 50 m long copper cable with a cross section of 0.5 mm? has
a specific resistance of 3.4 Q. A Pt 100 sensor has a resistance change of
0.384 Q per 1 K temperature change. This corresponds to an error of
8.8°C.

Three-conductor connection technology

Three-conductor technol- .
ogy is normally used to mini- | {J, *
mize the effect of cable resis- —
tances. An additional cable is =

connected to the resistance
thermometer, so that the latter can be mea-
sured using two measuring circuits, one of
which acts as a reference. In this way, it is
possible to compensate for the cable resis-
tance.

If the same temperature Fo
prevails at the measuring o
junction (8,) and the cold o C
junction (3,), no current will CuNi

flow because the generated

partial voltages cancel each other out. How-
ever, if the temperatures at the measuring
junction and the cold junction are different,
different voltages are produced. These volt-
ages do not completely cancel each other
out, and so current flows.

A thermocouple therefore always mea-
sures only one temperature difference. This
is derived from the difference between the
thermal voltages at the measuring junction
and at the cold junction.

The voltage produced by the thermoelec-
tric effect is very low; only a few microvolts
per Kelvin.

Example: if a type | thermocouple (FE-CuNi) is connected to a copper
terminal block, thermal voltages with opposite polarity will be generated
(at the iron-copper and copper-constantan transitions) and cancel each
other out.

For additional information, visit www.phoenixcontact.net/products

Basics

Identical cable lengths and an identical
ambient temperature are essential here.

Since this is more or less the case in the
majority of applications, three-conductor
technology is the most commonly encoun-
tered today. Line compensation is not nec-
essary.

Four-conductor connection technology

Four-conductor connection technology is
an ideal connection technology for resis-
tance thermometers.

The measurement result is affected nei-
ther by cable resistances nor by their tem-
perature-dependent fluctuations. The volt-
age drop on the supply and return lines can
therefore be measured and compensated
for separately. Line compensation is not
necessary.

Therefore, only the difference in the ther-
mal voltages between constantan (Cu-Ni)
and iron is of relevance.

A role is also played by the temperature
at the terminal point. If it is known, the tem-
perature at the measuring junction can be
derived by adding the thermal voltage mea-
sured at the same junction.

The MCR temperature transducers for
thermocouples therefore detect the tem-
perature at the terminal points and com-
pensate this value, which is also referred to
as the reference junction or the cold junc-
tion.

This process is sometimes called cold
junction compensation.
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Basics
Digital displays

Use of the freely programmable
characteristic curve

The freely programmable characteristic
curve, i.e., the assignment of the displayed
value to the input value, is important in pro-
cess applications for indicating flow rates or
liquid levels.

The purpose of level measurements is
very often not to determine how much lig-
uid is still inside the tank, but rather to es-
tablish how much has been drawn out of it.
In this case, the characteristic curve can
simply be inverted in order to display the re-
quired value.

Parameterization of the characteristic
curve using interpolation points

With non-linear input signals, the re-
ceived analog values can be assigned to the
value to be displayed by means of a pro-
grammable characteristic curve. This curve
can consist of up to 24 interpolation points.
This allows flow sensors with a non-linear
characteristic curve to be adapted, for in-
stance. The analog signal digital displays in
the Function Line additionally feature a sum-
ming function which - to take a typical ex-
ample from bottling technology - allows you
to switch over at the touch of a button from
the instantaneous value (= flow rate in

Switching behavior of relay or
transistor outputs:

A different kind of switching behavior can
be defined for each relay or each transistor
when it reaches a preset switching point.

All the possible settings for the switching
behavior are shown and explained in the list:
— The first two options include hysteresis,

i.e., the behavior of the relay depends on

the direction from which a switching point

is reached.

— For the remaining options, with the excep-
tion of the last two (“on” and “off”), a
switching tolerance is taken into account
to prevent the relay contact from “chat-
tering”. The relay is not switched until the
switching point plus switching tolerance
has been reached.
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I/min) to the total flow integrated in the
background, which can be displayed in any
unit. This saves space and money, because
there is no need for a second digital display.

Limit values can also be called at the
touch of a button. Limit values 1 and 2 can
be assigned to either the actual value or the
cumulative value. If the latter value is ex-
ceeded, one of the two output relays is ac-
tivated.

Other applications include indicating lig-
uid levels, pressures, and temperatures.
With servo motors, the analog output sig-
nals (0 ... 10 V) generated by the tachome-
ter can be supplied to the input of the digital
display in order to indicate the motor
speed.

— In the “on” state, the relay is permanently
picked up. It only responds if there is an
open circuit and it has been set to drop
out when this happens.

— In the “off” state, the relay only responds
if there is an open circuit and it has been
set to pick up when this happens.

Application:
Pressure measurement and display on MCR-SL-D-U-I

Table: Analog signal Display value
Interpolation 4mA 15 bar

point 1

Interpolation 20 mA 30 bar

point 2

Characteristic curve:

Interpolation point 2

Interpolation point 1

Measured value [mA]

Pressure [bar]

Possible settings for the switching behavior

Relay picks up when the value is below SPL,
@ hysteresis active

Relay picks up when SPH is exceeded,
E hysteresis active
E Relay picks up when the value is below SPL
E Relay picks up when SPL is exceeded
@ Relay picks up when the value is below SPH
E Relay picks up when SPH is exceeded
@ Relay picks up when value is between SPL and SPH
E Relay picks up when value is outside SPL and SPH
; Relay is permanently dropped
E Relay is permanently picked up

SPL = Set Point Low (lower switching point)
SPH = Set Point High (upper switching point)




Measurement and control technology

Non-intrinsically safe signal transmission in potentially explosive

areas

Electrical equipment operated in systems
with potentially explosive areas is subject to
different usage requirements, depending on
the application.

For example, electrical equipment could
be used in the following locations when an-
alog signals are being transmitted:

— Sensors and actuators can be located in

zone 0, zone 1 or zone 2.

— Signal transmitters can be located in

zone 1, zone 2 or the safe area.

— The controller, e.g., PLC, is in the safe area.

For examples of the kinds of electrical de-
vices that can be installed for the purpose of
transmitting signals, please see the figure.

Devices must be designed to offer a suit-
able protection type if they are to be used
in zone 2. The MINI Analog and
MACX Analog ranges are designed to pro-
vide protection type “n” for this purpose
and must be installed in zone 2 in suitable
and approved housing (EN 60079-15 and

EN 60079-0) with IP54 protection mini-
mum.

Example:

A sensor/actuator with protection type
“n” can be connected to an isolator from
the MINI Analog or MACX Analog ranges

in zone 2.

When selecting suitable devices for zone
2, it must be ensured that the electrical data
of the sensors/actuators is not exceeded.

If the sensors/actuators are mounted in
explosion-proof housing or if they have
their own explosion-proof housing, they
can also be installed in zone 1.

Installation of electrical devices for signal transmission

Zone 2

Exn

Zone 1

Sensor/
actuator
Ex n

. Housing
. eg,Exd .

Sensor/
actuator. < T

|

Safe area

<
-

. Sensor/
. actuator
“"Housing
IP54*

Housing
-Jeg5 Exidif -

co000

T

Sensor/
- actuator -

Sensor/
actuator
Exn

Sensor/

*Use of suitable housing approved for use in zone 2

-Housing
IP54*

actuator g9 <

For additional information, visit www.phoenixcontact.net/products

Basics

Installation requirements

The figure shows a range of options for
installing electrical devices in areas with a
danger of gas explosions. Special require-
ments regarding the configuration, selec-
tion, and installation of electrical systems in
areas with a danger of gas explosions can be
found in EN 60079-14.

In the 2008 edition, the relevant contents
of EN 61241-14 were incorporated in
EN 60079-14.

EN 61241-14 must still be observed when
installing electrical equipment in areas con-
taining combustible dust. Other important
factors when it comes to running systems in
potentially explosive areas are inspection,
maintenance, and repairs. Stipulations re-
garding these matters can be found in
EN 60079-17 and EN 60079-19.
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Highly compact isolating amplifiers - MINI Analog

Highly compact and efficient

MINI Analog isolating amplifiers isolate,
convert, filter, and amplify your analog sig-
nals — with a design width of just 6.2 mm.

The isolating amplifiers from the MINI
Analog range offer the full spectrum of ana-
log signal conditioning. They are therefore
extremely efficient with regard to saving
costs, space, and energy.

The comprehensive approval package
means that they can be used in a variety of
areas.

Choose the right MINI Analog isolating
amplifier for your application:

Analog IN/JOUT

— Universal and standard 3-way isolating
amplifiers

— 3-way repeater power supplies

— 4-way signal duplicators

— 2-way passive isolators

— Output loop-powered isolators

Temperature

— Universal measuring transducers for resis-
tance thermometers and thermocouples

— Active measuring transducers for Pt 100
and thermocouples

— Output loop-powered Pt 100 measuring
transducers
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Frequency
— Frequency transducer up to 80 kHz
— Analog frequency transducers

Potentiometer/resistor
— Potentiometer measuring transducers
with automatic potentiometer detection

Limit values
— Threshold value switches with PDT relay

Digital IN
— NAMUR isolating amplifiers with relay
output

Accessories

— Supply components

— Fault monitoring module
— System cabling

— Marking material

— Surge protection

Fault monitoring

Fault monitoring is a modular solution for
convenient error evaluation in multi-chan-
nel applications.

Depending on the module type, the fol-
lowing errors can be indicated by means of
a group error message:

— Overrange

— Underrange
— Open circuit
— Short circuit
— Module error

It is also possible to detect and indicate
the failure of a supply voltage at the power
terminal block.

The modularity is characterized by the
ability to freely adjust error evaluation, both
on the device side and in the evaluation
module.

Fault monitoring is compatible with and
can be used for the following isolating ampli-
fier ranges:

— MINI Analog
— MACX Analog



Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Space savings of up to 65% Fault monitoring and power bridging  Clearly arranged wiring

— Compared to other isolating amplifiers — The DIN rail connector simplifies supply ~ — Eight connections, with a choice of screw
on the market with design widths up to and enables group error monitoring. or spring-cage terminal blocks.
17.5 mm.

Low power consumption High operational reliability Easy configuration

— The resulting minimal self-heating results ~ — 3-way electrical isolation increases the — Can be configured easily via DIP switches
in a long service life and a high degree of operational reliability against system or software, for extended functionality
operational reliability. disturbances. and monitoring.

Reduction in analog inputs on controllers Time-saving system cabling Fast and error-free signal connection

— The MINI Analog multiplexer reducesupto  — Plug and play — for eight channels on the ~ — Compact termination carriers connect
eight analog signals to a single 4 ... 20 mA isolating amplifier and controller side. MINI Analog devices to the automation
signal. system — plug and play and hot-swappable.
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Highly compact isolating amplifiers - MINI Analog

Analog IN / Analog OUT
3-way isolating amplifier

IN-® G»our

— Highly compact isolating amplifier for
electrical isolation, conversion, amplifica-
tion, and filtering of standard analog sig-
nals

— Up to 36 signal combinations can be con-
figured using DIP switches

— 3-way isolation

— Low power consumption

— Power supply possible through the foot
element (T-Connector)

— Standard configuration:

0..10 Vinput, 0 ... 20 mA output

|
Sensor/Field | IN —@)

Notes:

To order a product with an order configuration, enter the required
configuration by referring to the adjacent order key.

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571
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Input data
Input signal

Input resistance
Output data
Output signal

Maximum output signal
No-load voltage
Short-circuit current
Load Ry

Ripple

General data

Supply voltage Ug
Nominal supply voltage
Current consumption

Power consumption

Maximum transmission error
Temperature coefficient

Limit frequency (3 dB)

Step response (10 - 90%)
Electrical isolation

Test voltage, input/output/supply
Degree of protection

Ambient temperature (operation)
Mounting

Housing material

Dimensions W/H /D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)

Conformance / approvals
Conformance

ATEX

UL, USA/Canada

Configurable, up to 36 signal combinations

C“IJS
Ex: &
Housing width 6.2 mm

Technical data
U input linput
0..5V/1..5V 0..20mA/4..20mA
0..10V/2..10V
Approx. 100 kQ Approx. 50 Q
U output | output
0..5V/1..5V 0..20mA/4..20mA
0..10V/2..10V
Approx. 12.5V 28 mA

Approx. 125V
Approx. 22 mA

>10kQ <500 Q (at 20 mA)
<20 mVpp (at 10 kQ) <20 mVpp (at 500 Q)
U output | output
19.2VDC...30VDC

24V DC

<19 mA (Current output,
at 24 V DC incl. load)

<9 mA (Voltage output,
at 24 V DCincl. load)

<200 mW (Voltage output) <450 mW (Current output)

<0.1% (of final value)

<0.01%/K, typ. < 0.002%/K

Approx. 100 Hz

Approx. 3.2 ms

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

P20

-20°C ... 65°C

Any

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...2.5 mm?/26 - 12
0.2..25mm?/0.2...2.5mm?/24 - 12

CE-compliant

& 113G ExnAIIC T4 Ge X

UL 508 Recognized

Class |, Div. 2, Groups A, B, C,D T5

GL GLEMC2D
Ordering data

Description Type Order No. el

Pkt.
MCR 3-way isolating amplifier, for electrical isolation of
analog signals,
Order configuration Screw connection  MINI MCR-SL-UI-UI") 2864383 1
Order configuration Spring-cage conn. MINI MCR-SL-UI-UI-SP1) 2864710 1
Standard configuration Screw connection  MINI MCR-SL-UI-UI-NC?) 2864150 1
Standard configuration Spring-cage conn. MINI MCR-SL-UI-UI-SP-NC?) 2864163 1




Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Order key MINI MCR-SL-UI-UI (Standard configuration entered as example)

Input Output Factory calibration
Order No. certificate
| 2864383 |/ IN03 / ouTO1 / NONE
NONE 2 Without factory
2864383 = INO1 = 0..20mA ouTot 0...20 mA YES = With factory
..-Ul-UI INO2 = 4..20 mA OUT02 = 4..20mA calibration
INO3 = 0..10V ouTo3 = 0..10V certificate (fee)
28647102 INO4 = 2..10V OouTo4 = 2..10V YESPLUS £ Factory calibration
..-Ul-UI-SP INO5 2 0.5V OUT05 £ 0.5V certificate with
INO6 = 1.5V OuUT06 = 1.5V 5 measuring points
(fee)
Combination table for input and output signals
DIP switch SW 2 DIP switch SW 1
Input Output DIP 1 DIP 2 DIP 3 DIP 4 DIP 5 DIP 6 DIP 1 DIP 2
0-10V 0-20mA OFF OFF OFF OFF OFF OFF OFF OFF
4-20 mA OFF OFF OFF OFF OFF ON OFF OFF
0-10V ON OFF ON OFF OFF OFF OFF OFF
2-10V ON OFF ON OFF OFF ON OFF OFF
0-5V ON ON OFF OFF OFF OFF OFF OFF
1-5V ON ON OFF OFF OFF ON OFF OFF
2-10V 0-20 mA OFF OFF OFF ON ON OFF OFF OFF
4-20mA OFF OFF OFF OFF OFF OFF OFF OFF
0-10V ON OFF ON ON ON OFF OFF OFF
2-10V ON OFF ON OFF OFF OFF OFF OFF
0-5V ON ON OFF ON ON OFF OFF OFF
1-5V ON ON OFF OFF OFF OFF OFF OFF
0-5V 0-20mA OFF OFF OFF OFF OFF OFF ON OFF
4-20mA OFF OFF OFF OFF OFF ON ON OFF
0-10V ON OFF ON OFF OFF OFF ON OFF
2-10V ON OFF ON OFF OFF ON ON OFF
0-5V ON ON OFF OFF OFF OFF ON OFF
1-5V ON ON OFF OFF OFF ON ON OFF
1-5V 0-20mA OFF OFF OFF ON ON OFF ON OFF
4-20mA OFF OFF OFF OFF OFF OFF ON OFF
0-10V ON OFF ON ON ON OFF ON OFF
2-10V ON OFF ON OFF OFF OFF ON OFF
0-5V ON ON OFF ON ON OFF ON OFF
1-5V ON ON OFF OFF OFF OFF ON OFF
0-20mA 0-20 mA OFF OFF OFF OFF OFF OFF OFF ON
4-20mA OFF OFF OFF OFF OFF ON OFF ON
0-10V ON OFF ON OFF OFF OFF OFF ON
2-10V ON OFF ON OFF OFF ON OFF ON
0-5V ON ON OFF OFF OFF OFF OFF ON
1-5V ON ON OFF OFF OFF ON OFF ON
4-20mA 0-20mA OFF OFF OFF ON ON OFF OFF ON
4-20mA OFF OFF OFF OFF OFF OFF OFF ON
0-10V ON OFF ON ON ON OFF OFF ON
2-10V ON OFF ON OFF OFF OFF OFF ON
0-5V ON ON OFF ON ON OFF OFF ON
1-5V ON ON OFF OFF OFF OFF OFF ON
Application example: Level measurement
2av l O_I_’I:e;\iel sensor
[e;
RERS - e
0...20mA 0..10v
,L /r L IN ouT @E— o
| ! (2) GND1 GND2(8 l o
Control system
(3) uB+ uB+ (7
(@) GND3 GND3 T‘
Mains voltage
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Highly compact isolating amplifiers - MINI Analog

Analog IN / Analog OUT
3-way isolating amplifier

IN-® O»out

— Highly compact isolating amplifier for
electrical isolation, conversion, amplifica-
tion, and filtering of mV signals to create
standard analog signals

— Ideal for converting signals in the case of
shunt measurements

— Up to 280 signal combinations can be
configured using DIP switches

— 3-way isolation

— Low power consumption

— Power supply possible through the foot
element (T-Connector)

— Standard configuration:

0 ... 50 mV input, 0 ... 20 mA output

|
Sensor/Field | IN —@®)

Notes:

To order a product with an order configuration, enter the required
configuration by referring to the adjacent order key.

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571
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Input data

Input signal (can be configured using DIP switches)
Maximum input signal

Input resistance

Output data

Output signal (configurable using the DIP switch)

Maximum output signal

Load Rg

Ripple

General data

Supply voltage Ug

Nominal supply voltage

Power consumption

Maximum transmission error
Temperature coefficient

Limit frequency (3 dB)

Step response (10 - 90%)
Electrical isolation

Test voltage, input/output/supply
Degree of protection

Ambient temperature (operation)
Mounting

Housing material

Dimensions W/H/D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals
Conformance

ATEX

UL, USA/Canada

Configurable, for shunt measurements

C“IJS
Ex:
Housing width 6.2 mm

Technical data

0..50mV

Approx. 30V DC

Approx. 10 kQ

U output

0..5V/1..5V
0..10V/2..10V
-5..5V/-10...10V

(The bi-polar output can be used
only for bi-polar input signals.)

| output

125V 28 mA
>210kQ <500 Q (at 20 mA)
<20 mVpp (at 10 kQ) <20 mVpp (at 500 Q)

19.2VDC...30VDC

24V DC

<450 mW (Current output)

<0.2%

<0.01%/K, typ. < 0.002%/K

(100 Hz / 30 Hz switchable)

3.5 ms (At 100 Hz)

Basic insulation according to EN 61010
1.5KkV (50 Hz, 1 min.)

P20

-20°C ... 65°C

Any

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...2.5mm?/26 - 12
0.2..25mm?/0.2...2.5 mm?/24 - 12

CE-compliant
I13GExnAIIC T4 Ge X
UL 508 Recognized
Class |, Div. 2, Groups A, B, C, D T5 applied

0..20mA/4..20mA

for

GL GLEMC 2D

Ordering data
Description Type Order No. P;;lft /
MCR 3-way isolating amplifier, for realization of mV voltages in
standard signals,
Order configuration Screw connection MINI MCR-SL-SHUNT-UI 2810858 1
Order configuration Spring-cage conn.  MINI MCR-SL-SHUNT-UI-SP 2810874 1
Standard configuration Screw connection MINI MCR-SL-SHUNT-UI-NC') 2810780 1
Standard configuration Spring-cage conn. MINI MCR-SL-SHUNT-UI-SP-NC') 2810793 1




Order key MINI MCR-SL-SHUNT-UI-... (standard configuration entered as an example)

Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Input Output Limit frequency  Factory calibration certificate
Order No. FCC
| 2810858 |/ IN40 / ouTo1 / 100 NONE
IN40 = 0..50mV IN28 = 0... IN53 ...+50 mV IN17 = ..+500 mV | | OUTO1 0...20 mA 30 = 30Hz NONE = without FCC
2810858 = IN24 = 0..60 mV IN46 = 0... IN13 ...+60 mV IN59 ..+600 mV | | OUT02 4..20 mA 100 =& 100 Hz YES = with FCC (afee s
...-SHUNT-UI IN41 = 0..75mV IN47 = 0... IN54 .. +75 mV IN6O ..+750mV | | OUTO3 = 0..10V charged)
IN42 = 0..80mV IN48 = 0... IN55 ...+80 mV IN61 ..+800mV | | OUT04 = 2..10V
IN25 = 0..100mV| | IN29 = 0... IN14 ..+100mV| | IN18 L+1.0V OuTO05 0.5V YESPLUS = Factory calibration
2810874 = IN43 = 0..120mV| | IN49 = 0... IN56 ..+120mV| | IN62 12V OUT06 = 1.5V certificate with
..-SHUNT-UI-SP IN44 = 0..150mV| | IN5SO =0 IN57 ..+150mV/| | IN63 4+15V 5 measuring points
IN26 = 0..200mV| | IN30 =0 IN15 ..+200mV | | IN19 .0..+2.0V OUT13 = -5.45V (afeeis charged)
IN45 = 0..240mV| | IN51 =20 IN58 ..+240mV| | IN64 424V OUT14 = -10..+10V
IN27 = 0..300mV| | IN52 = 0... IN16 ..+300mV| | IN65 ..+3.0V
Note:
A bipolar output (-5...+5 V, -10...+10 V) can only be used for a bipolar input signal.
Combination table for input and output signals
Voltage output Current output
Input -10..+10V| 0..10V 2..10V -5..+5V W5V 1.5V 0..20 mA 4..20 mA
0..50 mV X X X X X X
0...60 mV X X X X X X
0..75mV X X X X X X
0...80 mV X X X X X X
0...100 mV X X X X X X
0..120 mV X X X X X X
0..150 mV X X X X X X
0...200 mV X X X X X X
0..240 mV X X X X X X
0...300 mV X X X X X X
0...500 mV X X X X X X
0...600 mV X X X X X X
0...750 mV X X X X X X
0...800 mV X X X X X X
0.1V X X X X X X
0..1.2V X X X X X X
0..1.5V X X X X X X
0.2V X X X X X X
0..24V X X X X X X
0.3V X X X X X X
-50...50 mV X X X X X X X X
-60...60 mV X X X X X X X X
-75...75mV X X X X X X X X
-80...80 mV X X X X X X X X
-100...100 mV X X X X X X X X
-120...120 mV X X X X X X X X
-150...150 mV X X X X X X X X
-200...200 mV X X X X X X X X
-240...240 mV X X X X X X X X
-300...300 mV X X X X X X X X
-500...500 mV X X X X X X X X
-600...600 mV X X X X X X X X
-750...750 mV X X X X X X X X
-800...800 mV X X X X X X X X
1.1V X X X X X X X X
-1.2.1.2V X X X X X X X X
-1.5.15V X X X X X X X X
2.2V X X X X X X X X
-24..24V X X X X X X X X
-3.3V X X X X X X X X
Application example: Monitoring of loading and unloading currents
(G)
\iTj
(W
%
Shunt I:]
resistor ..
Controller
N °Q MINI MCR-SL-SHUNT-UI
Battery
Supply
PHOENIX CONTACT | 69

For additional information, visit www.phoenixcontact.net/products



Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Analog IN / Analog OUT
3-way isolating amplifier

IN-® O»out

— Highly compact isolating amplifier for
electrical isolation, conversion, amplifica-
tion, and filtering of 24 V or 30 V DC
signals to create standard analog signals

— Up to 12 signal combinations can be con-
figured using DIP switches

— 3-way isolation

— Low power consumption

— Power supply possible through the foot
element (T-Connector)

— Standard configuration:

0...30 Vinput, 0 ... 20 mA output

|
Sensor /Field | IN—@

Notes:

To order a product with an order configuration, please enter the
desired configuration by referring to the order key; see below.

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571

MINI MCR-SL-U-UI

B

Mains voltage
Signal conversion to uninterruptible power supply (UPS)

70 | PHOENIX CONTACT

Input data

Input signal

Input resistance

Output data

Output signal (configurable using the DIP switch)

Maximum output signal

No-load voltage

Short-circuit current

Load Rg

Ripple

General data

Supply voltage Ug

Power consumption

Maximum transmission error
Temperature coefficient

Limit frequency (3 dB)

Step response (10 - 90%)
Electrical isolation

Test voltage, input/output/supply
Ambient temperature (operation)
Housing material

Dimensions W/H/D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals
Conformance

ATEX

UL, USA/Canada

for0..24V/0...30Vinput signals

A\

EX: cf us
Housing width 6.2 mm

0..24V/0..30V

Configurable,

Technical data

Approx. 125 kQ (0 ... 24 V)

U output
0..5V/1..5V
0..10V/2..10V
<125V

<22mA
>10kQ
<20 mVpp (at 10 kQ)

19.2VDC...30VDC
<450 mW
<0.1% (of final value)

| output

0..20mA/4..20mA

28 mA
<125V

<500 Q (at 20 mA)

<20 mVpp (at 500 Q)

<0.01%/K, typ. < 0.002%/K

Approx. 100 Hz
Approx. 3.5 ms

Basic insulation according to EN 61010

1.5KV (50 Hz, 1 min.)
-20°C ... 65°C

PBT
6.2/93.1/102.5 mm

0.2..25mm?/0.2...2.5mm?/26- 12
0.2..25mm?/0.2...2.5 mm?/24 - 12

CE-compliant

II13GExnAIIC T4 Ge X

UL 508 Recognized

Class |, Div. 2, Groups A, B, C,D T5

GL GLEMC 2D
Ordering data

- Pcs./
Description Type Order No. Pkt
MCR 3-way isolating amplifier, for electrical isolation of
analog signals,
Order configuration Screw connection  MINI MCR-SL-U-UI") 2864053 1
Order configuration Spring-cage conn.  MINI MCR-SL-U-UI-SP') 2811213 1
Standard configuration Screw connection MINI MCR-SL-U-UI-NC?) 2865007 1
Standard configuration Spring-cage conn. MINI MCR-SL-U-UI-SP-NC") 2810078 1

Order key MINI MCR-SL-U-UI (standard configuration entered as example)

Order No. Input Output

| 2864053 |/ IN39 /] ouTo1

2864053 = ...-U-Ul IN38 = 0..24V OuUTO1 = 0..20mA

IN39 = 0..30V OUT02 = 4.20mA

ouTo3 = 0..10V

28112132 ...-U-UI-SP ouTo4 = 2.10V
OuUTO5 = 0.5V
ouTo6 = 1.5V




Analog IN / Analog OUT
3-way isolating amplifier

IN-® G»out

— Highly compact isolating amplifier for elec-
trical isolation, conversion, amplification,
and filtering of standard analog signals

— Fixed signal combinations

— Entry-level alternative to configurable
isolating amplifiers

— 3-way isolation

— Low power consumption

— Power supply possible through the foot
element (T-Connector)

Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

|
Sensor /Field | IN —@)

Notes:

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571

Input data

Input resistance

Output data

Maximum output signal

No-load voltage

Short-circuit current

Load Rg

Ripple

General data

Supply voltage Ug

Nominal supply voltage

Current consumption

Maximum transmission error
Temperature coefficient

Limit frequency (3 dB)

Step response (10 - 90%)
Degree of protection

Electrical isolation

Test voltage, input/output/supply
Ambient temperature (operation)
Housing material

Dimensions W/H /D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals
Conformance

ATEX

UL, USA/Canada

With fixed signal combinations

c“us
Ex:
Technical data
U input linput
Approx. 100 kQ Approx. 50 Q
U output | output
125V 28 mA
Approx. 125V
Approx. 2 mA
>10kQ <500Q
<20 mVpp (at 10 kQ) <20 MVpgp (at 500 Q)

19.2VDC...30V DC

24V DC

<20 mA

<0.1% (of final value)

<0.01%/K, typ. < 0.002%/K

Approx. 100 Hz

Approx. 3.5 ms

1P20

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

-20°C ... 65°C

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...25mm?/26 - 12
0.2..25mm?/0.2...25 mm?/24 - 12

CE-compliant
183G ExNnAIIC T4 Ge X
UL 508 Recognized
Class |, Div. 2, Groups A, B, C, D T5 applied for

GL GLEMC2D
Ordering data
- . ) Pcs./
Description Input signal  Output signal ~ Type Order No. Pkt
MCR 3-way isolating amplifier, for electrical isolation of
analog signals,
Screw connection 0..10V 0..20mA  MINI MCR-SL-U-1-01) 2813512 1
Spring-cage conn. 0..10V 0..20mA  MINI MCR-SL-U-I-0-SP") 2813570 1
Screw connection 0..10V 4..20mA  MINI MCR-SL-U-1-4") 2813525 1
Spring-cage conn. 0..10V 4..20mA  MINI MCR-SL-U-1-4-SP1) 2813583 1
Screw connection 0..20mA 0..10V  MINI MCR-SL-I-U-01) 2813541 1
Spring-cage conn. 0..20mA 0..10V  MINI MCR-SL-I-U-0-SP1) 2813554 1
Screw connection 4..20mA 0..10V MINI MCR-SL-I-U-41) 2813538 1
Spring-cage conn. 4..20mA 0..10V  MINI MCR-SL-I-U-4-SP) 2813567 1
Screw connection 0..20mA 0..20mA  MINI MCR-SL-I-I') 2864406 1
4..20mA 4..20mA
Spring-cage conn. 0..20mA 0..20mA  MINI MCR-SL-I-I-SP?) 2864723 1
4..20mA 4..20mA
Screw connection 0..10V 0..10V  MINI MCR-SL-U-U") 2864684 1
-10...10V -10...10V
Spring-cage conn. 0..10V 0..10V  MINI MCR-SL-U-U-SP?) 2864697 1
-10...10V -10...10V

For additional information, visit www.phoenixcontact.net/products
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Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Analog IN/Analog OUT
signal duplicators

Gp»ouTt

IN-® ' O»out2
A\

— Highly compact isolating amplifier for

electrical isolation, conversion, amplifica-
tion, filtering, and duplication of standard

analog signals

— Duplication of a standard analog signal on

two current outputs

— Up to 8 signal combinations can be config-

ured using DIP switches

— 4-way isolation

— Power supply possible through the foot
element (T-Connector)

— Standard configuration:
Input: 0 ... 10 V, output 1: 0 ... 20 mA,
output 2: 0 ... 20 mA

|
| PLc/pcs
|
|

®

| passive

passive I

& -—@——————

Notes:

To order a product with an order configuration, please enter the
desired configuration by referring to the order key; see below.

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571

Input data

Input signal

Maximum input signal

Input resistance

Output data

Output signal (configurable using the DIP switch)
Maximum output signal

No-load voltage

Load Rg

Ripple

General data

Supply voltage Ug

Current consumption

Power consumption

Maximum transmission error
Temperature coefficient

Limit frequency (3 dB)

Step response (0 - 99%)

Electrical isolation

Test voltage, input/output/supply
Ambient temperature (operation)
Housing material

Dimensions W/H/D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals

Conformance

ATEX

UL, USA/Canada

Configurable,
with two current output signals

A\

EX: cf us
Housing width 6.2 mm

Technical data

U input
0..10V/1..5V
30V

Approx. 100 kQ

2x;0..20mA/4..20mA
22 mA

9V

<250 Q (at 20 mA)

<20 mVpp (at 250 Q)

19.2VDC...30VDC
<30mA (at24 V DC incl. load)
<600 mW

<0.2% (of final value), typ. < 0.1%

< 0.01%/K, typ. < 0.004%/K
Approx. 35 Hz
Approx. 10 ms

Basic insulation according to EN 61010

1.5KV (50 Hz, 1 min.)
-20°C ... 60°C

PBT
6.2/93.1/102.5 mm

0.2..25mm?/0.2...25mm?/26 - 12
0.2..25mm?/0.2...2.5 mm?/24 - 12

CE-compliant
II3GEXNAIIC T4 Ge X
UL 508 Recognized

Class |, Div. 2, Groups A, B, C,D T5

0..20mA/4..20mA

Approx. 50 Q

GL GLEMC 2D
Ordering data
- Pcs./
Description Type Order No.
Pkt.
MCR signal duplicator, for duplication and electrical isolation of
analog signals
Order configuration Screw connection  MINI MCR-SL-UI-21") 2864794 1
Order configuration Spring-cage conn.  MINI MCR-SL-UI-2I-SP?) 2864804 1
Standard configuration Screw connection MINI MCR-SL-UI-2I-NC?*) 2864176 1
Standard configuration Spring-cage conn. MINI MCR-SL-UI-2I-SP-NC?") 2864189 1
Order key for MINI MCR-SL-UI-2I (standard configuration entered as an example)
Input Output combi- Behavior of the analog out- Factory calibration certifi-
Order No. nation ) puts cate (FCC) Explanation for output combination:
| 2864794 |/ INO3 / A / 0 / NONE Output 1 Output 2
NONE = without FCC A 0...20 mA 0...20 mA
2864794 2 INO1 A 0 2 Analog behavior YES 2 with FCC (afee B 0..20 mA 4..20 mA
R INO2 B is charged) c 4...20 MA 4...20 MA
INO3 C 1 = Limitation
2864804 = INO6 YESPLUS = FCC with
..-Ul-2I-SP 5 measuring
points (afeeis
charged)

1) For explanations, see adjacent text on the right; for further details, see data sheet: www.phoenixcontact.net/products
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Analog IN / Analog OUT
repeater power supplies

POWER 40

VAN

Gy out

— Highly compact repeater power supplies
for electrical isolation, amplification, and
filtering of standard analog signals

— Supply of 2-conductor and passive 3-con-
ductor sensors

— Can also be used as an isolator without
supply

— 3-way isolation

— Alternatively bidirectional HART trans-
mission

— Power supply possible through the foot
element (T-Connector)

Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

PLC/DCS

passive l

Notes:

Information about power bridging, system cabling, and marking
components can be found starting at page 73

1) EMC: Class A product, see page 571

PHCGENIX
JICONTACT

Control system

B

Mains voltage

MINI MCR-SL-RPSS-I-I

Repeater power supply operation with a passive sensor

Input data
Input signal

Input resistance
Transmitter supply voltage

Output data

Output signal
Maximum output signal
No-load voltage

Load Ry

Ripple

General data

Supply voltage Ug
Nominal supply voltage
Current consumption
Power consumption

Maximum transmission error

Temperature coefficient
Limit frequency (3 dB)
Communication

Step response (10 - 90%)

Electrical isolation

Test voltage, input/output/supply

Degree of protection

Ambient temperature (operation)
Mounting

Housing material

Dimensions W/H/D

Screw connection solid / stranded / AWG

Spring-cage connection (solid/stranded/AWG)
Conformance / approvals

Conformance

ATEX

UL, USA/Canada

Optionally available with HART transmission

®
Ex: @

Housing width 6.2 mm

Technical data

MINI MCR-SL-RPSS-I-I")
0..20mA,
isolator operation/ 4 ... 20 mA

Approx. 50 Q
16.5V

0..20mA/4..20mA
21 mA

Approx. 125V

<500 Q (atI =20 mA)
<20 mV, ¢ (at 500 Q)

20.4VDC...30VDC
24V DC

<900 mW (at24 V DC and in
repeater power supply operation)

<0.2% (of final value),
typ. <0.1% (of final value)

< 0.005%/K, typ. < 0.002%/K
175 Hz (typ.)

HART specification in both
operating modes (RPSSisolator/
RPSS repeater power supply)

<2ms (typ.)

MINI MCR-SL-RPS-I-I")
0..20mA,
isolator operation /4 ... 20 mA

Approx. 50 Q
147VDC...25.5V DC
(Ug - max. 4.5 V for load
0mA ... 20 mA)

0..20mA/4..20mA
28 mA

Approx. 12.5V

<500 Q (at =20 mA)
<20 mV,, (at 500 Q)

19.2VDC...30VDC
24VDC

<900 mW (at24 V DC and in
repeater power supply operation)

<0.2% (of final value),
typ. <0.1% (of final value)

<0.01%/K, typ. < 0.002%/K
Approx. 100 Hz

Approx. 3.5 ms

Basic insulation according to EN 61010

1.5kV (50 Hz, 1 min.)
P20

-20°C ... 60°C

Any

PBT
6.2/93.1/102.5 mm

1.5kV (50 Hz, 1 min.)
IP20

-20°C ... 60°C

Any

PBT
6.2/93.1/102.5 mm

0.2..25mm?/0.2...25mm?/26 - 12

0.2..25mm?/0.2...25mm?/24 - 12

CE-compliant

I13G ExnA IIC T4 Ge X
UL 508 Recognized applied for
Class|, Div. 2, Groups A, B,C,D
T5 applied for

CE-compliant

& 113G ExnAIIC T4 Go X

UL 508 Recognized

Class |, Div. 2, Groups A, B,C,D
T5

GL GLEMC2D GLEMC2D
Ordering data
Description Type Order No. Ps; !
MCR repeater power supplies
with HART® protocol Screw connection  MINI MCR-SL-RPSS-I-I') 2864079 1
with HART® protocol Spring-cage conn. MINI MCR-SL-RPSS-I-I-SP1) 2810230 1
Screw connection  MINI MCR-SL-RPS-I-I') 2864422 1
Spring-cage conn. MINI MCR-SL-RPS-I-I-SP?) 2864752 1
For additional information, visit www.phoenixcontact.net/products PHOENIX CONTACT | 73



Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Analog IN / Analog OUT
passive isolators

IN-® G»out

— Highly compact 2-conductor passive iso-
lators for electrical isolation and filtering
of standard analog signals

— Input loop-supplied

— Does not require any additional auxiliary
voltage

— 2 channels in conj. with a design width of
just 6.2 mm

— Voltage drop on isolating amplifier of
just 1.7 V

Notes:

When using passive isolators, make sure that the current sourcing
voltage of the measuring transducer Uy is sufficient to drive the
maximum current of 20 mA via the passive isolator with a voltage
drop U, = 1.7 V and load Rg.

This means:

Ug2Ug=1.7V+20 mAX Ry

Information on components for power bridging, system cabling,
and marking can be found in the INTERFACE catalog or at
www.phoenixcontact.net/products

Ug

|_||—| | —Uy=17V—»

I r I 1 RBD

MINI MCR-SL-1CP-I-I
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|
Sensor/Field | IN —@
[ -
| s
ouT I INT1 ouTI1
o ® .4
lu‘ G+ PWR | o active
) max.18 VDC
GND 9 - e
J
OUuT | INI2
O 3 +@
lu‘ G+PWR | J
max.18 VDC
o
GND ‘
~ |
[ P
— —
[ I/ ¥ W W O G |
| |
| |
| |
| @ Zone 2 |
| |
Input data
Input signal
Voltage drop

Response current

Maximum input current / overload
Maximum input voltage

Output data

Output signal

Load Rg

Ripple

General data

Maximum transmission error
Additional error per 100 Q load
Temperature coefficient

Limit frequency (3 dB)

Step response (10 - 90%)
Electrical isolation

Test voltage input/output

Degree of protection

Ambient temperature (operation)
Mounting

Housing material

Dimensions W/H/D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals
Conformance

ATEX

UL, USA/Canada

Either 1- or 2-channel

C“IJS
Ex: @ s
Housing width 6.2 mm

Technical data

0..20mA/4 .20 mA
1.7V (at1 =20 mA)
Approx. 190 uA

40 mA

18V

0..20mA/4..20mA

<600 Q (at | =20 mA output signal)
<10mV,,, (at 600 Q)

<0.1% (of final value)

0.03% (of measured value / 100 Q load)
<0.002%/K (of measured value / 100 Q load)
75 Hz

5 ms (At 600 Q load)

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

IP20

-20°C ... 65°C

Any

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...2.5 mm?/26 - 12
0.2..25mm?/0.2...2.5 mm?/24 - 12

CE-compliant
II3GExnAIITE X

UL 508 Recognized

Class |, Div. 2, Groups A, B, C, D

GL GLEMC 2D
Ordering data

- Pcs./

Description Type Order No.
Pkt.

MCR passive isolator, for electrical isolation of current signals
without auxiliary power
two-channel Screw connection MINI MCR-SL-2CP-I-l 2864655 1
two-channel Spring-cage conn.  MINI MCR-SL-2CP-I-I-SP 2864781 1
single-channel Screw connection MINI MCR-SL-1CP-I-l 2864419 1
single-channel Spring-cage conn. MINI MCR-SL-1CP-I-I-SP 2864749 1




Analog IN/Analog OUT
loop-powered isolator

<4© POWER
G»out

IN-®

— Highly compact isolating amplifier for
electrical isolation, conversion, and filter-
ing of standard analog signals

— Supplied by an output loop

— Does not require any additional auxiliary
voltage

— Up to 74 signal combinations can be
configured using DIP switches

— Voltage input from mV voltages right up
to 30 volts

— Current input from 2 mA right up to
40 mA

— 2-way isolation

— Standard configuration:

Input 2...110 V, output 4..20 mA

Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

|
Sensor/Field | IN —@)

SN\ W g

Notes:

Other input signals that have not been listed can be provided on re-
quest.

Information on components for power bridging, system cabling,
and marking can be found in the INTERFACE catalog or at
www.phoenixcontact.net/products

1) EMC: Class A product, see page 571

Input data
Input signal (configurable using the DIP switch)

Maximum input signal
Input resistance

Output data

Output signal

Maximum output signal

Load Ry

Ripple

General data

Supply voltage Ug

Current consumption

Power consumption

Maximum transmission error
Temperature coefficient

ZERO / SPAN adjustment

Limit frequency (3 dB)

Step response (10 - 90%)
Electrical isolation

Test voltage input/output
Degree of protection

Ambient temperature (operation)
Mounting

Housing material

Dimensions W/H /D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals
Conformance

ATEX

UL, USA/Canada

Configurable,
up to 74 signal combinations,
loop-powered

Applied for:
cUL/UL
Housing width 6.2 mm

Technical data

U input linput
2 ...10V, additional areas can be configured, see table

<40V <50 mA
(Dielectric strength up to 30 V)
Approx. 100 kQ (At< 1V, <500

otherwise approximately 1 MQ)

4..20mA

35mA
((Ug-8V)/22mA)
<20 mVpp (at 500 Q)

8VDC...30VDC

< 3.5 mA (without signal current)

28 mW (without signal)

<0.1% (of final value)

0.01%/K, typ. 0.005%/K

+2% [ 2%

Approx. 30 Hz

Approx. 16 ms

Basic insulation according to EN 61010
1.5 kV (50 Hz, 1 min.)

IP20

-25°C ... 70°C

Any

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...25mm?/26 - 12
0.2..25mm?/0.2...25mm?/24 - 12

CE-compliant
I13G ExnA IIC T4 Ge X
UL 508 Recognized
Class |, Div. 2, Groups A,B,C,D T5

Ordering data

Description Type Order No. P;lft./
MCR loop-powered isolator
Screw connection  MINI MCR-SL-UI-I-LP-NC") 2902829 1
Spring-cage conn. MINI MCR-SL-UI-I-LP-SP-NC") 2902830 1
Possible input signal ranges (configurable via DIP switch)
0...40 mA 0..30V 0..10V 2..10V 0..1000 mV | +30V +10V +1000 mV
0..30 mA 0..25V 0..7.5V 0...750 mV +25V +7.5V +750 mV
0..20 mA 4..20 mA 0..20V 0.5V 1.5V 0...500 mV +20V +5V +500 mV
0..12mA 0..15V 0.3V 0..300mV | +15V +3V +300 mV
0..10 mA 2.10mA 0..125V 0.25V 0..250mV__ | +125V +2.5V +250 mV
0..8 mA 0..12V 0.2V 0...200 mV +12V 2V +200 mV
0..7.5mA 0..15V 0...150 mV +1.5V +150 mV
0...6 mA 0..1.25V 0..125 mV +1.25V +125 mV
0..5mA 1..5mA 0..1.2V 0...120 mV +1.2V +120 mV
0..4 mA 0...100 mV +100 mV
0..3mA 0..75mV +75mV
0..25mA 0...60 mV +60 mV
0..2mA 0...50 mV. +50 mV
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Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Temperature
Temperature transducers
for resistance thermometers

IN-® O»out

Universal temperature transducer for
electrical isolation, conversion, amplifica-
tion, and filtering of resistance thermome-
ters and remote resistance-type sensors
— High level of accuracy over the entire

measuring range
— For 2-, 3- or 4-conductor sensors accord-

ing to IEC 751, JIS, GOST

— Configurable via DIP switches and soft-
ware

— Software available free of charge on the
Internet

— Power supply possible through the foot
element (T-Connector)

— Supports fault monitoring

— Standard configuration: Pt 100 sensor
IEC 751; 3-conductor; -50 ... 150°C; 4 ...
20 mA output; error evaluation according
to NE43 (downscale); fault monitoring
contact responds on any error

|
Sensor /Field |
|
|

AN
i C N O OB

Notes:

The configuration software can be downloaded from the Internet:
www.phoenixcontact.net/products

For information on the programming adapter, refer to page 119

Information about power bridging, system cabling, and marking
components can be found starting at page 88

Input data
Input signal (can be configured using DIP switches)
Temperature range

Measuring range span
Linear resistance measuring range

Output data
Output signal

Maximum output signal
Load Ry

Ripple

General data

Supply voltage Ug
Current consumption
Power consumption

Transmission error

Temperature coefficient
Step response (0 - 99%)

Electrical isolation

Test voltage, input/output/supply
Ambient temperature (operation)
Housing material

Dimensions W/H/D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals

Conformance

ATEX

UL, USA/Canada

Universal measuring transducer
for resistance thermometers

Housing width 6.2 mm
Technical data

Pt, Ni, Cu sensors : 2, 3, 4-conductor
-200°C ... 850°C (Range depending on the sensor type)

min. 50 K
0Q ... 4000 Q (Minimum measuring span: 10% of the selected
measuring range)
U output
0..5V/1..5V
0..10V/10..0V

| output
0..20mA/4..20mA
20..0mA/20...4mA

Approx. 12.3V 24.6 mA
10kQ 500 Q (at 20 mA)
<20 mVpp <20 mVpp (at 500 Q)

9.6 VDC...30VDC
<27 mA (at24 V DC)
<700 mW (at loyr =20 mA, 9.6 V DC, load 500 Q)

0.1% * 350 K/ set measuring range; 0.1% > 350 K (Pt/Ni) 0.3% * 200 K/
set measuring range; 0.3% > 200 K (Cu)

0.01%/K

Typ. 200 ms (2-conductor)

Typ. 500 ms (3-conductor)

Typ. 500 ms (4-conductor)

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

-20°C ... 65°C

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...2.5 mm?/26 - 12
0.2..25mm?/0.2...2.5mm?/24 - 12

CE-compliant
183G ExnAIIC T4 Ge X
UL 508 Recognized applied for
Class |, Div. 2, Groups A, B, C, D T5 applied for

1) EMC: Class A product, see page 571

GL GL applied for
Ordering data
- Pcs./
Description Type Order No. Pkt
Temperature transducers for resistance thermometers
Standard configuration Screw connection  MINI MCR-RTD-UI-NC) 2902849 1
Standard configuration Spring-cage conn. MINI MCR-RTD-UI-SP-NC') 2902850 1

Programming adapter for configuring modules with
S-PORT interface

Accessories

IFS-USB-PROG-ADAPTER") 2811271 1

Sensor type Standard ing range ing range span
Pt100 IEC 751 = GOST 6651-2009 (o = 0.00385) -200°C ... +850°C 50 K
Pt200 IEC 751 = GOST 6651-2009 (0. = 0.00385) -200°C ... +850°C 50 K
Pt500 IEC 751 = GOST 6651-2009 (0. = 0.00385) -200°C ... +850°C 50 K
Pt1000 IEC 751 = GOST 6651-2009 (o = 0.00385) -200°C ... +850°C 50 K
Pt100 GOST 6651-2009 (0. = 0.00391) -200°C ... +850°C 50 K
Pt1000 GOST 6651-2009 (0. = 0.00391) -200°C ... +850°C 50 K
Pt100 JIS C1604-1997 -200°C ... +850°C 50 K
Pt1000 JIS C1604-1997 -200°C ... +850°C 50 K
Ni100 DIN 43760 -60°C ... +250°C 50 K
Ni1000 DIN 43760 -60°C ... +250°C 50 K
Cu50 GOST 6651-2009 (o= 1.428) -180°C ... +200°C 50 K
Cu100 GOST 6651-2009 (0. = 1.428) -180°C ... +200°C 50 K
Cu53 GOST 6651-2009 (o = 1.426) -50°C ... +180°C 50 K
Customer-specific characteristic curves
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Temperature
Temperature transducer for Pt 100

G¥»our

IN-® mﬂw

— Highly compact temperature transducer
for electrical isolation, conversion, ampli-
fication, and filtering of Pt 100 signals to
create standard signals

— Optimized temperature measuring range
of -50°C to +200°C for increased accuracy

— For 2-, 3- or 4-conductor Pt 100 sensors
according to IEC 60751

— Input and output signals can be configured
via DIP switches

— 3-way isolation

— Error signaling via diagnostic LED and an-
alog signal

— Power supply possible through the foot
element (T-Connector)

Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Notes:

To order a product with an order configuration, please enter the
desired configuration by referring to the order key; see below.

Information about power bridging, system cabling, and marking
components can be found starting at page 88

Input data

Input signal (can be configured using DIP switches)

Temperature range
Measuring range span
Output data

Output signal

Maximum output signal
Load Rg

Ripple

General data

Supply voltage Ug
Current consumption
Power consumption

Transmission error for the full/set measurement range

Temperature coefficient
Step response (0 - 99%)
Electrical isolation

Test voltage, input/output/supply
Ambient temperature (operation)

Housing material
Dimensions W/H/D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)

Conformance / approvals
Conformance

ATEX

UL, USA/Canada

Configurable, for a temperature measuring

range of -50°C ... +200°C

ENLIS
Ex: ‘@"‘
Housing width 6.2 mm

Technical data

Pt 100 (IEC 60751/EN 60751) : 2, 3, 4-conductor

-50°C ... 200°C (configurable)
min. 50 K

U output

0..5V/1..5V
0..10V/10..0V

Approx. 125V

>10kQ

<20 mVpp (at 10 kQ)

| output
0..20mA/4..20mA
20..0mA/20..4mA
23 mA

<500 Q (at 20 mA)
<20 mVpp (at 500 Q)

19.2VDC..30VDC

<21mA (at24 V DC)

<500 mW

<0.25%; ((50 K/ A Temp) + 0.05)%
<0.02%/K

<200 ms

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

-20°C ... 65°C

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...25mm?/26 - 12
0.2..25mm?/0.2...25 mm?/24 - 12

CE-compliant
183G ExNnAIIC T4 Ge X
UL 508 Recognized
Class I, Div. 2, Groups A, B, C, D T5

1) EMC: Class A product, see page 571 GL GLEMC2D
Ordering data
Description Type Order No. Ps; !
MCR temperature measuring transducer, for
Pt 100 temperature sensors
Order configuration Screw connection  MINI MCR-SL-PT100-UI-200 2864309 1
Order configuration Spring-cage conn.  MINI MCR-SL-PT100-UI-200-SP?) 2864192 1
Unconfigured Screw connection  MINI MCR-SL-PT100-UI-200-NC") 2864370 1
Unconfigured Spring-cage conn. MINI MCR-SL-PT100-UI-200-SP-NC*) 2864202 1
Order key for MINI MCR-SL-PT100-UI-200 (standard configuration entered as an example)
Connection  Measuring range [°C]  Output Failure in- Factory calibration Failure information (depends on the output signal range):
Order No. technology Start End formation ')  certificate (FCC) Overrange Open circuit
| 2864309 |/ 3 I o | 100 / ouTo1 / A /] NONE 0..20mA | 4..20mA | 0..10V |0..20mA|4..20 mA|0...10V
22 2-con- 0 Range OUTO01 £ 0...20 mA A NONE = without FCC A| 20.5mA | 20.5mA 1025V | 21mA | 21mA | 105V
2864309 2 ductor 5 (increment) | [OUTO02 2 4...20 mA B YES 2 with FCC (afee (B: 2%3 mﬁ 202-g mﬁ 10-?3 ¥ g} mﬁ S] mﬁ 1gg¥
..-PT100-UI-200 32 3-con- -10 0ouUTO03 2 o] is charged) m. m m. m -
ductor 15 0..200 (5K)| [ouTo5 D D 20 mA 20 mA 1oV 0mA 4 mA oV
2864192 = 4 2 4-con- -20 OUTO06 . YESPLUS = FCC with Underrange Short circuit
...-PT100-UI-200-SP ductor -30 OUT07 £ 20..0mA 5 measuring 0.20mA | 4.20mA | 0..10V |0..20mA|4..20mA|0..10V
-40 OUTO08 = 20...4 mA points (afeeis | |A 0mA 4mA oV 0mA 4 mA oV
-50 OuUTO09 = 10..0V charged) B 0mA 3.5mA ov 0mA 3mA oV
C 0mA 4mA oV 21mA | 21mA | 105V
1) For explanations, see adjacent text on the right; for further details, see data sheet: www.phoenixcontact.net/products D 0mA 4 mA oV 0mA 4 mA ov
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Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Temperature

Temperature transducer for Pt 100

wo [

OGP out

Sensor / Field

PT 100

|
| PLc/Dcs
|
|

OO ————

®
| passive

T Configurable, for a temperature measuring
range of -150°C ... +850°C
C“IJS
Ex: &
Housing width 6.2 mm
Technical data
Input data
. Input signal (can be configured using DIP switches) Pt 100 (IEC 60751/EN 60751) : 2, 3, 4-conductor
— Highly compact temperature transducer  Temperature range -150°C ... 850°C (configurable)
for electrical isolation, conversion, ampli- ~ Measuring range span min. 50 K
fi . d fil . f Pt 100 si | Output data U output | output
Ication, and fi terlng of Ft signals to Output signal (configurable using the DIP switch) 0..5V/1..5V 0..20mA/4..20mA
create standard signals 0..10V/10..0V 20..0MA/20...4mA
_ Temperature measuring range Of Maximum output signal Approx. 12.5V 23mA
o ° Load Rg >210kQ <500 Q) (at 20 mA)
-150°C to +850°C Ripple <20 MVpp (at 10 kQ) <20 MV, (at 500 Q)
— For 2-, 3- or 4-conductor Pt 100 sensors  General data
. Supply voltage Ug 19.2VDC...30VDC
accordmg to [EC 60751 Current consumption <21 mA (at24 V DC)
— Input and output signals can be configured  Power consumption <500 MW
via DIP switches Transmission error for the full/set measurement range <0.2% ; ((100 K / set measurement range [K]) + 0.1%)
- 3'Wa)’ isolation Temperature coefficient <0.02%/K
— Error signaling via diagnostic LED and Step response (0 - 99%) <160 ms
analog signal Electrical isolation Basic insulation according to EN 61010
8 SIg . Test voltage, input/output/supply 1.5kV (50 Hz, 1 min.)
— Power supply possible through the foot Ambient temperature (operation) -20°C ... 65°C
element (T-Connector) Housing material PET
Dimensions W/H/D 6.2/93.1/102.5 mm
Notes: Screw connection solid / stranded / AWG 0.2..25mm?/0.2...2.5mm?/26 - 12
. ; : Spring-cage connection (solid/stranded/AWG) 0.2..25mm?/0.2...2.5 mm?/24 - 12
To c_)rder a pfoduct. with an ordgr configuration, please enter the Conformance / approvals
desired configuration by referring to the order key; see below. .
Conformance CE-compliant
Information about power bridging, system cabling, and marking ATEX II3GExnAIIC T4 Ge X
components can be found starting at page 88 UL, USA / Canada UL 508 Recognized
1) EMC: Class A product, see page 571 Class |, Div. 2, Groups A, B, C, D T5
GL GLEMC 2D
Ordering data
Description Type Order No. P:;'t /
MCR temperature measuring transducer, for
Pt 100 temperature sensors
Order configuration Screw connection MINI MCR-SL-PT100-UI') 2864435 1
Order configuration Spring-cage conn. MINI MCR-SL-PT100-UI-SP 2864736 1
Unconfigured Screw connection MINI MCR-SL-PT100-UI-NC") 2864273 1
Unconfigured Spring-cage conn. MINI MCR-SL-PT100-UI-SP-NC') 2864286 1
Order key for MINI MCR-SL-PT100-UlI (standard configuration entered as an example)
Connection Measuring range [°C] Output Failure in- Factory calibration certifi-  Failure information (depends on the output signal range):
Order No. technology Start End formation') cate (FCC) Overrange Open circuit
| 2864435 |/ 3 o |/ 100 / ouTo1 / A NONE 0..20mA | 4..20mA | 0..10V |0..20 mA[4...20 mA| 0..10V
2 2 2-conduc- 0 Range OUTO01 £0..20 mA A NONE £ without FCC Al 205mA | 205mA | 1025V | 21mA | 21mA | 105V
2864435 2 tor -10 (increment) 0OUTO02 2 4..20 mA B YES 2 with FCC (afee g Z%g mﬁ 202-3 mﬁ 10-$g¥ g} mﬁ g} mﬁ 18%
..-PT100-UI 3 2 3-conduc- 20 0ouT03 20..10V C is charged) m m m m -
tor 30 || 0.100 (5K)||OUT05 20..5V D D| 20mA | 20mA 10V ] OmA | 4mA | OV
2864736 = 4 2 4-conduc- -40 110...300 (10K)| [OUTO6 =1..5V YESPLUS 2 FCC with Underrange Short circuit
..-PT100-UI-SP tor 50 | | 320..700 (20K)| |OUTO7 = 20...0 mA 5 measuring 0..20mA | 4..20mA | 0..10V |0..20mA|4...20 mA| 0..10V
-100 750...850 (50 K)| |OUTO8 = 20...4 mA points (afeeis A 0mA 4mA oV 0mA 4 mA oV
-150 OUT09 210..0V charged) B 0mA 3.5mA oV 0mA 3mA oV
C 0mA 4 mA oV 21 mA 21mA | 105V
1) For explanations, see adjacent text on the right; for further details, see data sheet: D 0mA 4 mA oV 0mA 4 mA oV

www.phoenixcontact.net/products
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Temperature
Temperature transducer for Pt 100

<4© POWER
Gy out

IN-®

PT100,

— Highly compact loop-powered tempera-
ture transducer for electrical isolation,
conversion, amplification, and filtering of
Pt 100 signals to create standard signals

— Supplied by an output loop

— Does not require any additional auxiliary
voltage

— Temperature measuring range of
-150°C to +300°C

— 2-, 3- or 4-conductor Pt 100 sensors

— Input signals can be configured via DIP
switches

— 2-way isolation

— Error signaling via diagnostic LED and
analog signal

Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

|
| PLc/pes
|
|

passive

J L |+© PWR D
active

é CLII d?

J

|

|

|

|

[N/ W ) :
|

@Zonez:

|

Notes:

To order a product with an order configuration, please enter the
desired configuration by referring to the order key; see below.

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571

Input data

Input signal (can be configured using DIP switches)
Temperature range

Measuring range span

Output data

Output signal

Maximum output signal

Load Ry

Ripple

General data

Supply voltage Ug

Current consumption

Power consumption

Transmission error for the full/set measurement range

Temperature coefficient

Step response (0 - 99%)

Electrical isolation

Test voltage, input/output/supply

Degree of protection

Ambient temperature (operation)
Mounting

Housing material

Dimensions W/H /D

Screw connection solid / stranded / AWG
Spring-cage connection (solid/stranded/AWG)
Conformance / approvals

Conformance

ATEX

UL, USA/Canada

Configurable, for a temperature measuring
range of -150°C ... +300°C, loop-powered

ENLIS
Ex:
Housing width 6.2 mm

Technical data

Pt 100 (IEC 60751/EN 60751) : 2, 3, 4-conductor
-150°C ... 300°C (configurable)
min. 50 K

4..20mA/20...4mA
23 mA

(Ugyppy - 12 V) /22 mA)
<20 mVpp (at 500 Q)

12V DC...30V DC

< 3.5 mA (without signal current)

<42 mW (without signal current)

<0.25% ; (90 K / set measuring range [K]) + 0.05%)

<0.02%/K

<200 ms

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

1P20

-20°C ... 65°C

Any

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...2.5mm?/26 - 12
0.2..25mm?/0.2...25mm?/24 - 12

CE-compliant
I13G ExnA IIC T4 Ge X
UL 508 Recognized
Class |, Div. 2, Groups A, B, C, D T5 applied for

Ordering data

Description Type Order No. P;ft !
MCR temperature measuring transducer, for
Pt 100 temperature sensors, loop-powered
Order configuration Screw connection ~ MINI MCR-SL-PT100-LP 2810298 1
Order configuration Spring-cage conn. MINI MCR-SL-PT100-LP-SP 2810382 1
Unconfigured Screw connection ~ MINI MCR-SL-PT100-LP-NC") 2810308 1
Unconfigured Spring-cage conn. MINI MCR-SL-PT100-LP-NC-SP?) 2810395 1
Order key for MINI MCR-SL-PT100-LP (standard configuration entered as an example)
Connection Measuring range [°C] Output Failure in- Factory calibration certifi- Failure information
Order No. technology Start End formation ')  cate (FCC) Overrange Open circuit
| 2810298 |/ 3 / 0 / 100 /] 0ouT02 / 1 /] NONE
2 2 2-conductor 0 Range NONE = without FCC 1 - Start of range
2810298 2 -10 (increment) | |OUTO2 2 4..20 mA 1 YES = with FCC (afee g 23155 m:‘ 231 -55 mAA
..-PT100-LP 3 = 3-conductor -20 OUTO08 = 20..4 mA 2 is charged) 2 21 Snr?nA 21 STnA
-30 0..300 (5K) 3 : =
2810382 2 4 2 4-conductor -40 4 YESPLUS 2 FCC with Underrange Short circuit
..-PT100-LP-SP -50 5 measuring
-100 points (afeeis ; 218 mA Stag} °5f FHRQB
R 5m 5m
180 charged) 3 35mA 3.5mA
1) For explanations, see adjacent text on the right; for further details, see data sheet: www.phoenixcontact.net/products 4 3.5mA 3.5mA
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Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Temperature
Temperature transducers for
thermocouples

IN-B® Gy out

Highly compact temperature transducer
for electrical isolation, conversion, amplifi-

cation, and filtering of thermocouple signals.

— For thermocouples according to IEC 584
and GOST

— Internal cold junction compensation

— Configurable via DIP switches and soft-
ware

— Software available free of charge on the
Internet

— Power supply possible through the foot
element (T-Connector)

— Supports fault monitoring

— Standard configuration: TC sensor type |
IEC 584 TC,; cold junction compensation
“ON”; -200 ... 1200°C; 4 ... 20 mA out-
put; error evaluation according to NE43
(downscale); fault monitoring contact re-
sponds on any error.

| |
Sensor/Field | IN —@) ouT(3+ | rLcincs
| _ S-Port |
| e . \‘ |
+@ e+ ©
T | t | passive I

/

Notes:

For information on the programming adapter, refer to page 119

The configuration software can be downloaded from the Internet:
www.phoenixcontact.net/products

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571

Input data
Input signal (can be configured using DIP switches)
Temperature range

Measuring range span
Output data
Output signal (configurable using the DIP switch)

Maximum output signal
No-load voltage
Short-circuit current
Load Rg

Ripple

General data

Supply voltage Ug
Current consumption
Power consumption

Transmission error

Cold junction errors
Temperature coefficient

Step response (0 - 99%)
Electrical isolation

Test voltage, input/output/supply
Ambient temperature (operation)
Housing material

Dimensions W/H /D

Screw connection solid / stranded / AWG
Conformance / approvals
Conformance

ATEX

UL, USA/Canada

Universal measuring transducer
for thermocouples

Housing width 6.2 mm
Technical data

B,E,J,K,N,R,S,T,L, U, A-1,A-2, A-3, M, L
-250°C ... 2500°C (Range depending on the sensor type)

min. 50 K

U output | output
0..5V/1..5V 0..20mA/4..20mA
0..10V/10..0V 20..0mA/20...4 mA
Approx. 12.3V 24.6 mA

>10kQ <500 Q (at 20 mA)
<20 mVpp <20 mVpp (at 500 Q)

9.6V DC...30VDC
<27 mA (at24 V DC)
<700 mW (at loyr =20 mA, 9.6 V DC, load 500 Q)

0.1% * 600 K/set measuring range; 0.1% > 600K (E, J, K,N, T, L, U,
M Gost, L Gost) 0.2% * 600 K / set measuring range; 0.2% > 600 K
(B, R, S, A1, A2, A3)

<3K(typ.<2K)

<0.01%/K

Typ. 400 ms

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

-20°C ... 65°C

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...2.5mm?/26 - 12

CE-compliant
183G ExnAIIC T4 Ge X
UL 508 Recognized applied for
Class |, Div. 2, Groups A, B, C, D T5 applied for

GL GL applied for
Ordering data
- Pcs./
Description Type Order No.
Pkt.
Universal temperature transducer for thermocouples
Standard configuration Screw connection  MINI MCR-TC-UI-NC?) 2902851 1

Programming adapter for configuring modules with
S-PORT interface

Accessories

IFS-USB-PROG-ADAPTER") 2811271 1

Sensor type | Standard Measuring range Sensor type | Standard Measuring range
B IEC 584-1 +500°C ... +1820°C L DIN 43710 -200°C ... +900°C
E IEC 584-1 -230°C ... +1000°C U DIN 43710 -200°C ... +600°C
J IEC 584-1 -210°C ... +1200°C A-1 GOST 8.585 0°C ... +2500°C
K IEC 584-1 -250°C ... +1372°C A-2 GOST 8.585 0°C ... +1800°C
N IEC 584-1 -200°C ... +1300°C A-3 GOST 8.585 0°C ... +1800°C
R IEC 584-1 -50°C ... +1768°C M GOST 8585 | -200°C... +100°C
S IEC 584-1 -50°C ... +1768°C L GOST 8.585 | -200°C ... +800°C
T |IEC 584-1 -200°C ... +400°C Customer-specific characteristic curves
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Temperature
Temperature transducer for
J- and K-type thermocouples

IN-® G»out

— Highly compact temperature transducer
for electrical isolation, conversion, ampli-
fication, and filtering of thermocouple sig-
nals to create standard signals

— Temperature measuring range of
-150°C to +1350°C

— For ] and K thermocouples according to
IEC 584-1

— Internal cold junction compensation

— Input and output signals can be configured
via DIP switches

— 3-way isolation

— Error signaling via diagnostic LED and
analog signal

— Power supply possible through the foot
element (T-Connector)

Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Sensor / Field

Notes:

To order a product with an order configuration, please enter the
desired configuration by referring to the order key; see below.

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571

Input data
Input signal (can be configured using DIP switches)

Temperature range

Measuring range span
Output data
Output signal (configurable using the DIP switch)

Maximum output signal

No-load voltage

Short-circuit current

Load Rg

Ripple

General data

Supply voltage Ug

Current consumption

Power consumption

Transmission error for the full/set measurement range

Cold junction errors
Temperature coefficient

Step response (0 - 99%)
Electrical isolation

Test voltage, input/output/supply
Ambient temperature (operation)
Housing material

Dimensions W/H/D

Screw connection solid / stranded / AWG
Conformance / approvals
Conformance

ATEX

UL, USA/Canada

Configurable, for a temperature measuring
range of -150°C ... +1350°C

ENLIS
Ex: ‘@"‘
Housing width 6.2 mm

Technical data

Thermocouples type J, K (IEC 584-1)

Typ J:-150°C ... 1200°C (configurable)
Typ K:-150°C ... 1350°C

min. 50 K
U output | output
0..5V/1..5V 0..20mA/4..20mA

0..10V/10..0V
Approx. 12.5V

20..0mA/20..4mA
23 mA

Approx. 125V
Approx. 10 mA
>10kQ

<20 mVpp (at 10 kQ)

<500 Q (at 20 mA)
<20 mVpp (at 500 Q)

19.2VDC..30VDC

<25mA (at24 V DC)

<500 mW

<0.2%; ((150 K/ set measurement range [K]) + 0.1%)

<3K(typ.<2K)

<0.02%/K

<30ms

Basic insulation according to EN 61010
1.5kV (50 Hz, 1 min.)

-20°C ... 65°C

PBT

6.2/93.1/102.5 mm
0.2..25mm?/0.2...2.5mm?/26 - 12

CE-compliant
183G ExnAIIC T4 Ge X
UL 508 Recognized
Class |, Div. 2, Groups A, B,C,D T5

GL GLEMC 2D
Ordering data
Description Type Order No. P;lft./
MCR temperature measuring transducer, for thermocouples
Order configuration Screw connection  MINI MCR-SL-TC-UI') 2864448 1
Unconfigured Screw connection  MINI MCR-SL-TC-UI-NC?) 2864299 1
Order key for MINI MCR-SL-TC-UI (standard configuration entered as an example)
Sensor type  Measuring range [°C] Output Failure in- Factory calibration certifi- Failure information (depends on the output signal range):
Order No. Start End formation') cate (FCC) Overrange Open circuit
| 2864448 |/ J N o | 1000 / ouTo1 / A / NONE 0..20mA | 4..20mA | 0..10V |0..20mA|4..20 mA|0...10V
J 2 Typed 0 Range OuUTO1 £0..20 mA A NONE = without FCC Al 20.5mA | 20.5mA 1025V | 21mA | 21mA | 105V
-10 (increment) OUTO02 2 4...20 mA B YES 2 with FCC (afee (B: 2%3 mﬁ 202-g mﬁ 10-$g¥ g} mﬁ S] mﬁ 1gg¥
K2 TypeK -20 0ouT03 20..10V c is charged) m. m m m -
30 OUTO05 2 0.5V D D 20 mA 20 mA 10V 0mA 4 mA oV
-40 0...300 (10K)| |OUTO06 =21..5V YESPLUS = FCC with Underrange
-50 320...700 (20 K)| |OUTO7 = 20...0 mA 5 measuring 0..20mA | 4.20mA | 0..10V
-100 | |750...1350 (50 K)| |OUTO8 = 20...4 mA points (afeeis A 0mA 4mA oV
-150 OouTo09 = 10..0V charged) B 0mA 3.5mA oV
C 0mA 4 mA oV
1) For explanations, see adjacent text on the right; for further details, see data sheet: www.phoenixcontact.net/products D 0mA 4 mA oV
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Measurement and control technology

Highly compact isolating amplifiers - MINI Analog

Frequency
Frequency transducers
For up to 80 kHz

NPN
PNP

n-® | =

-

O»out

Configurable 3-way isolated frequency
transducer.

— Suitable for the connection of NAMUR
proximity sensors (IEC 60947-5-6 and
EN 50227) as well as for sensors with
NPN and PNP outputs that generate a
frequency signal

— The device is configured via DIP switches

— Frequency range is freely adjustable via a
press/slide button (“teach-in wheel”)

— Supports fault monitoring

— Standard configuration: NAMUR sensor;
mean-value generation “OFF”;

0.002 Hz ... 20 kHz frequency range;

4 ...20 mA output; error evaluation NE43
(downscale); fault monitoring contact
responds on any error

b

Notes:

Information about power bridging, system cabling, and marking
components can be found starting at page 88

1) EMC: Class A product, see page 571
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Housing width 6.2 mm
Technical data
Input data
Input sources NPN/PNP transistor outputs
NAMUR initiators
Floating relay contact (dry contact)
Frequency measuring range 0.002 Hz ... 20 kHz (DIP switch)
0.002 Hz ... 80 kHz (Teach-in wheel)
Maximum input signal 30V (incl. DC voltage)
Output data U output | output
Output signal 0..5V/1..5V 0..20mA/4..20 mA
0..10V/10..0V 20..0mA/20..4mA
Maximum output signal Approx. 12.3V 24.6 mA
Load Ry >10kQ 500 Q (at 20 mA)
Ripple <20 mVpp <20 mVpp (at 500 Q)
General data
Supply voltage Ug 9.6V DC..30VDC
Power consumption <800 mW (at loyr =20 mA, 9.6 V DC, load 500 Q)
Transmission error of the full measuring span 0.1%
Temperature coefficient 0.01%/K
Step response (0 - 99%) <35 ms (Atf>500 Hz)
Electrical isolation Basic insulation according to EN 61010
Test voltage, input/output/supply 1.5kV (50 Hz, 1 min.)
Degree of protection P20
Ambient temperature (operation) -20°C ...