Technical Data

@ Allen-Bradley

FLEX I/0 HART Analog Modules

FLEX I/0 HART Catalog Numbers 1794-IE8H, 1794-1F8IH, 1794-0E8H, 1794-0F8IH, 1794-IF8IHNFXT

Topic

Page

Additional Resources

1

Available 1794 HART Analog Modules

2

Etansn

Q e =
|

T ———]

Additional Resources

FLEX I/O™ HART modules provide your process automation
system with full analog capability and the benefit of HART®
(Highway Addressable Remote Transducer) protocol in an I/O
module that can be used remotely. The modules offer 8 channels of
analog input or output data with accompanying HART digital
information.

If you have a process application that contains HART field devices,
the FLEX HART modules enable you to leverage your existing
instrumentation investment by:

o Connecting directly to HART devices, without the need for
external HART multiplexers or additional wiring

o Providingaccess to more field device data, such as HART Primary
Value as well as device status information

e Individually managing HART devices connected directly to the
modules.

These documents contain additional information concerning related products from Rockwell Automation.

Resource

Description

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, http://www.rockwellautomation.com/products/certification/ | Provides declarations of conformity, certificates, and other certification details.

You can view or download publications at http://www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley® distributor or Rockwell Automation sales representative.
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FLEX 1/0 HART Analog Modules

Available 1794 HART Analog Modules

HART is a field proven, global industry standard with unmatched range of products and worldwide support. Using Cyclic
EDT, a mechanism is used to transfer the large amount of HART data between the module and the adapter and via an
additional connection to the controller for use by the end application.

FLEX 1/0 Module Types
Type Description
1794-IE8H » (Conformal coated modules
1794-OE8H » Provide connection to HART smart field devices such that valuable information is obtainable to help plants:
— Avoid process disruptions
- Improve process operations
— Better manage plant assets
+ Customers want to bring HART data into their controllers, HMI and asset management software. These modules address this need.
« These modules provide analog and HART in one module. No need for separate analog module nor separate wiring as with traditional
solutions.
+ HART commands can be sent/received embedded in unscheduled CIP messages by a controller, HMI or third party software on
ControlNet or EtherNet/IP.
« Compatible with FDT-based HART device management software through use of DTMs.
1794-1F8IH + (Canbe User configured to support a variety of applications including digital HART sensors and/or traditional analog sensors requiring
1794-0F8IH high channel to channel isolation.
1794-IFBIHNFXT + Support 8 channels of current input in multiple ranges and multiple formats. The module provides “120 VAC continuous” isolation
between channels. The module will draw most of its power from a user provided external 24 VDC power supply.
+ RoHS compliance and extended temperature operation, a change in input filter characteristics and a number of functional changes
from the the existing 1794-1F8IH module to create the 1794-IF8IHNFXT module.

FLEX1/0 Modules
Module Type Catalog Number Page
HART Analog 1794-1E8H 3
1794-0E8H
1794-IF8IH 5
1794-0F8IH

1794-IF8IHNFXT
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FLEX 1/0 HART Analog Modules

1794-1E8H, 1794-0E8H

FLEX I/O HART Enabled Analog 8 Input Module, HART Enabled Analog 8 Output Module.

Technical Specifications

Attribute

1794-1E8H

1794-0E8H

Number of inputs/outputs

8 single ended, non-isolated, non dedicated HART modem
per channel

8 dual ended output channels referenced over sense resistors to a
single common

Conformally coated

Yes

Indicators 8 red fault indicators
8 yellow HART communication indicators
1 green power indicator
Flexbus current, 5V DC 80mA
Power supply
Voltage: 24V DCnominal, 19.2....31.2V DC (includes 5% ACripple)
Current: 190 mA @ 24V DC
Functional data range >1V@22 mA >15V@22 mA
>23V@0mA >22V@0mA
Resolution 16 bits 13 bits,
12.5bits 4...20mA
Data format 2's complement, mA or integer values, % of full scale
Conversion type Successive approximation Sigma delta
Conversion rate 10 ms (50 Hz) / 8.33 ms (60 Hz) 10 ms all channels
Step response to 99% of full scale 80 ms 18 ms
All channels updated to FLEX Bus <10ms <13ms
Module to appear approximate best/ | 200 s / 1600 ps
worst update time
Temperature drift 50 ppm/C (K) I 80 ppm/C (K)

Absolute accuracy(”

0.1% Full Scale @ 20 °C (68 °F)

Acuracy drift with temperature("

0.05% full scale for 0...55 °C (32...131 °F)

‘ 0.010% full scale for 0...55 °C (32...131°F)

(alibration

Factory calibrated

Isolation voltage

50V (continuous), Basic insulation type between field side and system
Tested @ 850V AC for 15 with no isolation between individual channels

Power dissipation, max

3.9W@31.2vDC

6.1W@31.2vDC

Thermal dissipation

13.5BTU/hr @ 31.2V DC

20.8 BTU/hr @ 31.2V DC

Recommended terminal base 1794-TB3G or 1794-TB3GS

Terminal base screw torque 0.8 Nm (7 Ib-in.)

Wire type Shielded

Wire size Determined by installed terminal base
Compatibility HART 5

Device supported 2 wires

North American temperature code T4A

IEC temperature code T4
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FLEX 1/0 HART Analog Modules

Technical Specifications

Attribute 1794-1E8H ‘ 1794-0E8H
Enclosure type rating None (Open style)
Dimensions, approx. (HxWxD) 46x94x53 mm (1.8x3.7x2.1in.)
Publication, Installation Instructions 1794-IN108 ‘ 1794-IN109
(1) Includes offset, gain, nonlinearity, and repeatability error terms.
Environmental Specifications
Attribute 1794-1E8H 1794-0E8H
Temperature, operating IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC60068-2-14 (Test Nb, Operating Thermal Shock):
-20...55°C(-4...131°F)
Temperature, nonoperating | IEC60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock):
-40...85°C(-40...185°F)
Relative humidity IEC 60068-2-30 (Test Db, Unpackaged Nonoperating Damp Heat):
5...95% noncondensing
Vibration IEC 60068-2-6 (Test Fc, Operating):
29@10...500 Hz
Shock, operating IEC 60068-2-27 (Test Ea, Unpackaged Shock):
159
Shock, nonoperating IEC60068-2-27 (Test Ea, Unpackaged Shock):
159
Emissions CISPR 11: Group 1, Class A (with appropriate enclosure)
ESD immunity [EC61000-4-2:
6kV contact discharges
8 kV air discharges
Radiated RFimmunity IEC61000-4-3:
10V/m with 1 kHz sine-wave 80% AM from 80...2500 MHz
1V/m with 1 kHz sine-wave 80% AM from 2500...2700 MHz
EFT/B immunity [EC61000-4-4:
+2kV @ 5 kHz on power ports
+2kV @ 5 kHz on signal ports
Surge transient immunity IEC61000-4-5:
+1kV line-line(DM) and +2 kV line-earth(CM) on power ports
+2 KV line-earth(CM) on shielded ports
Conducted RFimmunity IEC 61000-4-6: IEC 61000-4-6:

10V rms with 1 kHz sine-wave 80% AM from 10 kHz. . .80 MHz

10V rms with 1kHz sine-wave 80% AM from 150 kHz. . .80 MHz
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FLEX 1/0 HART Analog Modules

Certifications

Certification?
(When marked on product)

1794-1E8H 1794-0E8H

c-UL-us

UL Listed Industrial Control Equipment, certified for US and Canada. See UL File E65584.
UL Listed for Class I, Division 2 Group A,B,C,D Hazardous Locations, certified for U.S. and Canada. See UL File E194810.

CE

European Union 2004/108/IEC EMC Directive, compliant with:
EN 61326-1; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

(C-Tick

Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

Ex

European Union 94/9/EC ATEX Directive, compliant with:
EN 60079-15; Potentially Explosive Atmospheres, Protection "n"
EN 60079-0; General Requirements
[13GExnAIICT4X

KC

Korean Registration of Broadcasting and Communications Equipment, compliant with:
Article 58-2 of Radio Waves Act, Clause 3

(1) See the Product Certification link at http://www.rockwellautomation.com/products/certification/ for Declaration of Conformity, Certificates, and other certification details.

1794-1F8IH, 1794-0F8IH, 1794-1F8IHNFXT

FLEX I/O HART Enabeld Isolated Analog4 Input Module, FLEX I/O HART Enabled Isolated Analog 4 Input Extreme

Temperature Module

Technical Specifications

Attribute

1794-IF8IH

1794-0F8IH

1794-IF8IHNFXT

Number of inputs/outputs

8 single-ended isolated

Indicators 1 red/green power/status indicator

Flexbus current, 5V DC 80mA

Power supply

Voltage 24V DCnominal, 19.2...31.2V DC 24V DCnominal, 19.2...31.2V DC 24V DCnominal, 19.2...31.2V DC
(includes 5% ACripple) (includes 5% ACripple) (includes 5% ACripple)

Current 190 mA @ 24V DC 450 mA @ 24V DC 190 mA @ 24V DC

Current terminal

4...20 mA (user configurable)
0...20 mA (user configurable)
0 mA output until product is configured

Resolution 16 bits - unipolar 16 bits - unipolar 16 bits - unipolar
15 bits plus sign - bipolar 0.305 pA/cnt unipolar 0.3052 pA/cnt unipolar
0.320 pA/cnt unipolar 0.6104 pA/cnt bipolar
0.640 pA/cnt bipolar

Data format Engineering Units®?
Percent of Full Scale
RAW/Proportional Count

Conversion type Sigma Delta 16 bits digital to analog converter Sigma Delta

Conversion rate

Refer to update rate table in publication,
1794-IN115

10 ms

Refer to update rate table in publication,
1794-IN134

Resistance

2490+1%

0...750Qstandard

2490+1%
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FLEX 1/0 HART Analog Modules

Technical Specifications

Attribute

1794-1F8IH 1794-0F8IH

1794-1F8IHNFXT

Normal mode rejection ratio
- voltage or current terminal

>70dB @ 50/60 Hz (4.17 Hz ADC conversion rate)
>65 dB @ 50/60 Hz (10.0 Hz ADC conversion rate)
>75dB @ 50 Hz (16.7 Hz ADC conversion rate)
>85 dB @ 60 Hz (19.6 Hz ADC conversion rate)

>70 dB @ 50/60 Hz (4.17 Hz ADC conversion rate)
>65 dB @ 50/60 Hz (10.0 Hz ADC conversion rate)
>75dB @ 50 Hz (16.7 Hz ADC conversion rate)
>70 dB @ 60 Hz (19.6 Hz ADC conversion rate)

Common mode rejection ratio

>60dB @ 50 Hz
>60 dB @ 60 Hz

Step response to 99% full scale
to current terminal

4.17 Hz conversion rate = 480 ms -
10.0 Hz conversion rate = 200 ms
16.7 Hz conversion rate = 120 ms
19.6 Hz conversion rate = 101 ms
62 Hz conversion rate =32 ms
470 Hz conversion rate = 4 ms

4.17 Hz conversion rate = 480 ms
10.0 Hz conversion rate = 200 ms
16.7 Hz conversion rate = 120 ms
19.6 Hz conversion rate = 101 ms
62 Hz conversion rate = 32 ms
123 Hz conversion rate = 17 ms
242 Hz conversion rate = 14 ms

Absolute accuracy(”

0.1% full scale @ 25 °C +0.1% full scale @ 25 °C

+0.35% full scale @ 0.....55 °C

0.1% full scale @ 25 °C

Accuracy drift with 0.4% full scale for 0...55 °C 0.008 % /°C 0.55% full scale for-25...70 °C
temperature(” 0.0038 % full scale/°C

(alibration Factory calibrated.

Maximum overload 32 mA continuous

Isolation voltage 120V (continuous), Basic Insulation Type 120V (continuous), Basic Insulation Type

Type tested @ 1000V AC for 60 s, between User power to system, channel to system, and
channel to channel

Type tested @ 1500V ACfor 60 s, between channel
to power, channel to system, and power to system,
and channel to channel.

Power dissipation, max 6W@31.2VDC 10.8 W @24V DC 48W@31.2VDC
Thermal dissipation 20.5 BTU/hr @ 31.2V DC 36.8 BTU/hr @ 24V DC 16.4 BTU/hr @ 31.2V DC
Recommended terminal base 1794-TB3, 1794-TB3S

Terminal screw torque 0.8 Nm (7 Ib-in.)

Wire type Shielded

Wire size Determined by installed terminal base

Compatibility HART 5 HART5, 6,7
Device supported 2,3, 4wires

North American T4 15

temperature code

IEC temperature code T4

Enclosure type rating None (open-style)

Dimensions, approx. (HxWxD) 94x94x66 mm (3.7x3.7x2.6in.)

with module installed in base

Publication, 1794-IN115 1794-IN120 1794-IN134

Installation Instructions

(1) Includes offset, gain, non-linearity and repeatability error terms.

(2) Engineering Units apply to HART data only.
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FLEX 1/0 HART Analog Modules

Environmental Specifications

Attribute

1794-1F8IH 1794-0F8IH

‘ 1794-IF8IHNFXT

Temperature, operating

IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock):

0...55°C(32...131°F)

‘ -25...70°C(-13...158°F)

Temperature, nonoperating

IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),

IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock):

-40...85°C(-40...185°F)

Relative humidity IEC 60068-2-30 (Test Db, Unpackaged Nonoperating Damp Heat):
5...95 % noncondensing
Vibration IEC 60068-2-6 (Test F¢, Operating):
59@10...500 Hz
Shock, operating IEC 60068-2-27 (Test Ea, Unpackaged Shock) :
20g ‘ 30g
Shock, nonoperating IEC 60068-2-27 (Test Ea, Unpackaged Shock):
259 | 509
Emissions CISPR 11: Group 1, Class A
ESD immunity IEC 61000-4-2:
6 kV contact discharges
8 kV air discharges
Radiated RF immunity IEC 61000-4-3: IEC 61000-4-3:

10V/m with 1kHz sine-wave 80% AM from 80... . 2000 MHz
10V/m with 200Hz 50% Pulse 100% AM @ 900 MHz

10V/m with 200Hz 50% Pulse 100% AM @ 1890 MHz

3V/m with 1kHz sine-wave 80% AM from 2000. . .2700 MHz

10V/m with 1kHz sine-wave 80% AM from 80. .. 2000 MHz
10V/m with 200Hz 50% Pulse 100% AM @ 900 MHz

10V/m with 200Hz 50% Pulse 100% AM @ 1890 MHz

10V/m with 1kHz sine-wave 80% AM from 2000. . .2700 MHz

EFT/B immunity

IEC 61000-4-4:
+3kV @5 kHz on signal ports

[EC 61000-4-4:
+3 kV @ 5 kHz on signal ports
+3kV @5 kHz on power ports

Surge transient immunity

IEC 61000-4-5:
+2KkV line-earth(CM) on shielded ports

IEC 61000-4-5:
+1KkV line-line(DM) and £2 kV line-earth(CM) on power ports
+2kV line-earth(CM) on shielded ports

Conducted RFimmunity

IEC 61000-4-6:
10V rms with 1 kHz sine-wave 80% AM from 150 kHz. . .80 MHz

Certifications

Certification
(When marked on product)

1794-1F8IH

1794-0F8IH

1794-1F8IHNFXT

c-Ul-us

UL Listed Industrial Control Equipment, certified for US and Canada. See UL File E65584.
UL Listed for Class I, Division 2 Group A,B,C,D Hazardous Locations, certified for U.S. and Canada. See UL File E194810.

CE

European Union 2004/108/IEC EMC Directive, compliant with:

EN 61326-1; Meas./Control/Lab., Industrial Requirements

EN 61000-6-2; Industrial Immunity

EN 61000-6-4; Industrial Emissions

EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

(C-Tick

Australian Radiocommunications Act, compliant with:

AS/NZS CISPR 11; Industrial Emissions
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FLEX 1/0 HART Analog Modules

Certifications

Certification("
(When marked on product)

1794-1F8IH

1794-0F8IH

1794-1F8IHNFXT

Ex

European Union 94/9/EC ATEX Directive, compliant with:
EN 60079-15; Potentially Explosive Atmospheres, Protection "n"
EN 60079-0; General Requirements
[13GExnAlICT4 Ge

TOV

TOV Certified for Functional Safety®:
(apable of SIL2

KC

Korean Registration of Broadcasting and Communications Equipment, compliant with:
Article 58-2 of Radio Waves Act, Clause 3

(1) See the Product Certification link at http://www.rockwellautomation.com/products/certification/ for Declaration of Conformity, Certificates, and other certification details.

(2) When used with specified firmware revisions.
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Notes:
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Important User Information

Solid-state equipment has operational characteristics differing from those of electromechanical equipment. Safety
Guidelines for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from
your local Rockwell Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some
important differences between solid-state equipment and hard-wired electromechanical devices. Because of this difference,
and also because of the wide variety of uses for solid-state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this publication are included solely for illustrative purposes. Because of the many variables
and requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Allen-Bradley, FLEX I/0, RSLogix 5000, Rockwell Software, Rockwell Automation, and LISTEN. THINK. SOLVE are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Ierenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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