I/A Series® HARDWARE
Product Specifications

Foxboro.

PSS 21H-2711 B4

FBM 211, 0 to 20 mA Input Interface Module

The FBMZ211, D fo 20mA Input Infarface Module confalns sixfasn 20 mA de analog lnput channek.

FEATURES
Ky features of the FEM211 ana:

Sixtean 20 mA de analog input channals

Each group of eght input channals is group
Eolatad

Compact, rugged design sutabls for enclosua in
Class G3 (harsh] anvironments

Exacution of an analog input ap pcation pragram
that provides conversion time and configurabla
options for Rata of Changa Limits

High accuracy achiaved by sigma-dalta data
conversaons for sach channal

Temination Assamblies [TAs) for locally or
ramotaly connecting field widng to the FEM211

Termnination Assambbas for extemal or FEM
powarad transmittars,
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OVERVIEW

The FEM211, 0 to 20 ma Input Interface Modula
contains sixtean 20 mA dc analog input channals,
each channal accapting a 2-wira analog sansor input
such as a 4 to 20 mA transmittar or a salkpowanad
20 mA sourca. The input channals are galvanically
isolated from ground and modue logic. The module
performs the signal conversion raquired to interface
the electrical input signats from the fiel sensors to
the redundant module Fialdbus.

FEM211 axacutes an analog input application
program, which provides configurabla options for
Convargion Time and Rate of Change Limits.

HIGH ACCURACY

For high accuracy, tha modula incorporates a
mutiplexad Sgma-Dalta convarter shared by all
channak , which can provide new analog input
readings evary 100 ms, and a configurabla
integration period to remove any process notse and
power line frequencies. Each time padod, the FEM
converts each analog input to a digital value,
averages thase values over tha time pariod and
provides the avaraged value 1o the controlier.

COMPACT DESIGN

FEM211 has acompact design, with a rugged
extrudad aluminum exteior for phyascal protection of
the circuits. Enclosures specially designed for
mounting the FBMs provida varous levels of
environmental protaction, up toharsh anvironmants,
per ISA Standard 571.04.

VISUAL INDICATORS

Light-amitting diodes {LEDs) incorporated into the
front of the module provide visual status indications
of Fiddbus Module functions.

EASY REMOVAL/REPLACEMENT

Tha madule can be removad/raplaced without

ramoving fiedd device termination cabling, or power
o commanication cabling.

FIELDEUS COMMUNICATION

A Figdbus Communications Module or a Control
Processor interfaces to the redundant 2 Mbips
module Fieldbus used by the FEMs. The FEM211
accepts comamunication from aither path (& or B) of
the 2 Mbps Raldbus — should one path fall or ba
switchad at the systam leval, the module continuas
communication over the active path.

MODULAR BASEPLATE MOUNTING

Tha madule mounts on a DIN rall mountad
basepiata, which accommodates up to four or aight
Flddbue Modules. The Modular baseplate is aithar
DiIN rail mounted or rack mounted, and nchdes
signal connactars for redundant Reldbus, redundant
indepandent dc power, and temmination cables.

TERMINATION ASSEMBLIES

Fiedd 140 signals connect to the FEM subsystam via
DiN ral mounted TAs. The TAs usad with the
FBM211 are descibed in “TERMINATION
ASSEMBLIES AND CABLES” on page 6.
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FUNCTIONAL SPECIFICATIONS

Input

16 group izolated and indepandant channas
Input Range (each channel)

010 20.4 mA do feach channal cument kmitad to
A3 mA

Accuracy (includes linearity)

+0.03% of span

Accuracy temparature coafficiant : 250 ppm/® C
Input Signal A/D Conversion

Each channel performs A/D signal convarsion using a
multiplexed Sigma-Dalta convarter,

Integration Period

Softwars configurable

Common Mode Rejection
=100 db at 50 or 80 Hz

MNormal Mode Rejection
=45 db at 50 or 60 Hz

Input Channel Impedance
61.9 O nominal

Field Device Cabling Distance

Madmum distance of the fisld desios from the FEM is
a function of compliance voltage (23 V for internal
power), wire gauge, and voltage drop at the fisd
davica.

Loop Power Supply Protection

Each channel is currant limited and voltage regulated
when used with TA POS16BT or PO%16BLU that mits
ghort circuit curmant 1o 35 ma. If the cumant Bmit
dircuit shorts out, the cumant s imited o about

385 mA

HART® Protocol Compatibility

Thea channals mesat the impadance ragquiremants fora

HART High Impedance Deviceand canbausad ina
HART loop without interfaring with the HART signals
batwaan tha fisld davice and a Hand-Heald
Communicator (HHC).

If a FoxCom of HART transmitter is usad with
FEMZ211, a 200 ohm in-line resistor (assambly part
numbar POS02YY) must be addad in saries with the
transmitter,

Input Channel Isolation

The channds ang not galvanically isolated from each

other, but ane galwanically isclated from ground and

module bgic. Group solated inputs use the FEM

subsys tam powar supply for fidd power.

The module withstands, without damage, a potential

of 800V ac appliad for one minuta batwean tha

group isolated channals and aarth (ground).
CAUTION

This doas not imply that thasa channals ane
intandad for parmanant connaction 1o
vdtages of thesa levals. Exceading the limits
for input voltages, as stated elsewherain this
spacification, volates dactrical safaty codas
and may axpose usars to alectric shock.

Communication
Communicatas with its assocated FCM or FCP via
the radundant 2 Mops module Fiakdbus

Power Requirements
INPUT VOLTAGE RANGE (REDUMNDANT)
24V dc +5%, «10%
CONSUMPTION
7 W {madmurn) at 24 V de
11 W (madmum) at 24 V de with all inputs at
20.4 ma fntamal power)
HEAT DISSIPATION
3'W {maedmurm) at 24V do

Calibration Requirements
Calibration of the module and termination assambily is
not rguirad
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FUNCTIONAL SPECIFICATIONS (CONTINUED)

Regulatory Compliance PRODUCT SAFETY
ELECTROMAGMETIC COMPATIBILITY (EMC) Undarwriters Laboratories (UL) for U5, and
Eurmpean EMC Directive 89/336EEC Canada _
Meets: EN 50081-2 Emission standard ULAUL-C listed as suitable for use in
EN 50082-2 Immurity standard ULAIL-C Ested Class |, Groups A-D,
EN 61326 Annex A (Industrial Division 2; temparature code T4 enclosure
Levalg) based systams, Thase modules are also UL
CISPR 11, Industrial Seientific and Medical and UL-C listed as assodiated apparatus for
{15 M) Radio-frequency Equipment - apphiuf;nmi-ujmdw Wm
Eleciromagnetic Disturbance Characlerisfics arculs for Class |, Groups A-D hazardous
- Limits and Methods of Maasurement locations when connected to spedified
Maats: Class A Limits |4 Saries® processor modules as descoibed
inthe /4 Senes DIN Rall Mounted

1EC 61000-4-2 ESD Immunity

Contact 4 kY, ar 8kY

1EC 61000-4-3 Radiated Figld Immunity
10 VW/m at 80 to 1000 MHz

1EC 61000-4-4 Electrical Fast
Transisnt/Burst Immunity

2 kW on VO, V de power and communication
lines

1EC 61000-4-5 Surge Immunily

2KV on ac and do power lines; 1kV on O
and communications lines

1EC 6100045 Immunity to Conducted
Disturbances induced by Radio-frequency
Fialds

10V {me) at 150 kHz to 80 MHz on VO,V
dc power and communication lines

[EC 6100048 Power Frequency Magnefic
Figld Immunity

30 Adm at 50 and 60 Hz

Subsystem User's Guide (BOA0O0FA).
Communications circuits also meat the
requiremants for Class 2 as defined in Articla
725 of the National Bectrical Coda (NFPA
Mo 70} and Section 16 of the Canadian
Bactical Coda (C8A C22 1), Conditions for
usa ane as spadfied in the K4 Seras DIN
Rail Mounted Subsystam Users Guide
{BO400FA),

European Low Voltage Directive 732 EEC
and Explosive Afmespheres (ATEX) directive
EC

CENELEC [DEMKO) certified as

EEx nA IC T4 for use in CENELEC cartified
Zona 2 encloeure cartified as associated
apparatus for supplying non-incandive fidd
arculs for Zone 2, Group IC, potantially
axplosive atmospharas whan connacted to
gpacified I/ Sades processor modules as
describad in the /A Serles DIN Rail
Mounted Subsystam User's Guids

{BO400FA). Aleo sae, Table 1 on paga 7.
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EMVIRONMENTAL SPECIFICATIONSIL

Operating

TEMPERATURE
Maodule
<2010 +70° C{-4 1o +158°F)
Termination Assembly - PYC
20 to +50°C (-4 to +122°F)

RELATIVE HUMIDITY

5 to 95% (noncondansing)

ALTITUDE
=300 to +3,000 m {1,000 to +10,000 fi)

Storage
TEMPERATURE
-40 10 +70°C (40 to +158°)

RELATIVE HUMIDITY

5to 95% fhoncondensing)

ALTITUDE

<300 to +12 000 m {-1,000 to +40,000 i)

Contamination

Suitabla for use in Class G3 (Harsh) environmants as
definad in ISA Standard 571.04, basad on exposura
tasting according to ELA Standard 364-65, Class Ill.
Vibration

0.75 m/S? (510500 Hz)

PHYSICAL SPECIFICATIONS

Mounting
MODULE
FBM211 mounts on a Modular basaplate. The
Modular basaplate can be mountad ona DIN =i

{norizontally or vartically), or horizontally on a 19-
inch rack using a mounting kit. Rafar to PSS
21H-2WE B4 for datads,

TERMINATION ASSEMBLY
The TA mounts on a DIN rall and accommadatas
rriltiphe DIN =il styles induding 32 mim {1.26 i
and 35 mm 1.38 in).
Mass
MODULE
284 g (10 oF) approximate
TERMINATION ASSEMBLIES
Comprassion
272 g (080 Ib, approximata)
Ring Lug
363 g (080 b, approsdmats)
Dimensions - Module
HEIGHT
102 rmam (4 in), 114 mim {4.5 in) incLiding mounting
lugs

WIDTH
45mm (1.75)
DEPTH

104 mam (4.11n)

Dimensions - Termination Assemblies
Rafer to paga 9.

Part Mumbers
FEM211 MODULE
POS14TH

TERMINATION ASSEMELIES
Sea “FUNCTIONAL SPECIFICATIONS -

TERMINATION ASSEMBLIES® on page 7.

Termination Cables
CABLE LENGTHS
Up to 30 m @8 fi)
CABLE MATERIALS
Polyurathane or Low Smoka Zero Halogen
{L52H)
TERMINATION CABLE TYPE
Typea 4 - Refer to Tabla 2.
CABLE CONMNECTION
37-pin male D-subminiature

{1) The enrenrriental irmite of this module may be erhaneed by the type of mdosure containing e modile. Fete 1o the applisble
Pmduet Specifeation Sheet [PSS) which des erbes the speeiic ype of snclosus that e to be usad )
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PHYSICAL SPECIFICATIONS (CONTINUED)

Construction - Termination Assembly TERMINATION ASSEMBLIES AND CABLES
MATERIAL Figld 140 signals connect to the FBM subsystem va
Polypropylena (PVC), compression DiN rail mounted femmination assamilies, which are
':::-Il’;“ﬁ:gup slactically passive. TAs for tha FEM211 madua are
i gotil ml availabia in the folowing foms:

TERMINAL BLOCKS + Compragsion scre typa uging Polyving Chiorida
Inputs - 2 tiars, 16 positions {PVC) matesial
COMPRESSION - ACCEPTED WIRING SIZES
Solid/Stranded/AWG Each FBM211 Termination Assambly and its
0.2 to 4 mM¥0.2 to 2.5mm2/24 to 12 ugociated terminedion cabls provde feedimugh
MAG comnection batwean skktean 2-wine analog input
Stranded with Ferules signals and the FBM211.
0.2 1o 2.5 mim? with or without plastic collar Loop power is provided to the fiskd devices by a
RING-LUG - ACCEPTED WIRING SIZES customen-sunpiled sxtamal-de powsr supily or by
#6 gire comnectors {0.375 in 2.5 mmj) the FEM audliary +24V de I & "

0.5 to 4 mme/22 ANG to 12 ANG on tha TA .

A removable termination cable connects the DIN rail
mounted TA to the FBM wvia a fidd connector on tha
baseplata inwhich the FBM is instalad. Temmination
cables ar avalable in the following materials:

+ Pelyurathana

+ Low Smoke Zaro Halogen {LSZH).
Temnination cables are available ina variaty of
langths, up to 30 meters {8 feat), allowing the
tamination assembly to be mourted in athar the
anclosure or inan adiacent encosure, See Table 2
for a list of termination cables used with the TAs for
tha FBM211.



