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Datasheet

Mo revision without agency approval.

To view or download the latest technical information about this product, including specficatons, dimensions, accessories, and
wiring, 9o to www banneréngineering.com.

* [Designed for use with approved amplfiers and intrinsically safe bamiers in explosive
emvironments

* NAMUR compliant sensor featuring EZ-BEAME technology; the spacially designed
optics and electronics provide reliable sensing without the need for adjustments

+  "T" style plastic housing with 30 mm threaded lens

* Completely epoxy-encapsulated to provide superior durability, even in harsh sensing
emnvironments, Banner tested to IPESK

* [nnovative dual-indicator system takes the guesswork out of sensor performance
monitoring

»  Advanced diagnostics to wam of marginal sensing conditions or output overload

«  Sto 30V DC; constant current output; = 1.2 md in the "dark” condition and = 2.1 mé& in
the "light" condition

& WARNING:

* Do not use this device for personnel protection

= LIsing this device for personnel protection could result in serious injury or death.

* This device does not include the self-checking redundant circuitry necessary to allow its use in
personnel safety applications. A device failure or mafunction can cause either an energized (on) or de-
energized (off) output condition.
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Overview

T3ROS FF 150 NAMUR Seres Sensor is a self-contained ficed-field sensors are small, powerful, infrared diffuse mode sensors with
far-limit cutoff (a type of background suppression). The sensor is designed for use with cenfied intrinsically safe switching
amplfiers and barriers (Approved Apparatus) with intrinsically safe circuits. The T30ADSFF150 NAMUR Series Sensor is designed
in accordance with DIN 19234 (IEC/EN 60947-5-6) for operation via two-wine connection to an Approved Apparatus controlled by
the variable intemal resistance of the sensor.

Their high excess gain and fixed-field technology allow detection of objects of low eflectvty, while ignoring background surfaces.
The cutoff distance is fixed . Backgrounds and background objects must always be placed beyond the cutoff distance.

Models are available with either a 2 m (6.5 ft) long attached PVC-covered cable or a 4-pin M12/Euro-style quick disconnect (Q0)
connector. Quick disconnect models (with "Q" in the model number suffic) use MODS9-4 ., mating cable {gither straight or right angle
connector, see Accessories on p. 6). Contact Banner Engineerng for availability of sensor models with @ m (30 ft) long attached
cable.

Fixed-Field Sensing - Theory of Operation

The T20ADIFF 150 MAMUR Seres Sensor compares the reflectons of its emitted light beam (E) from an object back to the
sensor's two differently aimed detectors, B1 and R2. SeeFigure 1 on p. 2. If the near detector's (R1) light signal is stronger than
the far detector's (R2] light signal (see object A in the Figure below, closer than the cutoff distance), the sensorresponds to the

object. If the far detector's (B2) light signal is stronger than the near detector's (R1) light signal (see ocbject B in the Figure below,
beyvond the cutoff distance), the sensor ignores the object.

The cutoff distance for the T30ADS is fived at 150 mm (2.9 in}. Objects king beyvond the cutoff distance are usually ignored, even if
they are highly reflectve. However, under certain conditions, it is possible to falsely detect a background object {see Background
Reflectvty and Placement on p. 3).
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Fegure 1. Fixed-Feld Concept
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Inthe drawings and information provided in this document, the letters E, R1, and R2 identify how the sensor's three optical
elements (Emitter "E", Mear Detector "RB1", and Far Detector "B2") line up across the face of the sensor. The location of these
elements defines the sensing axis, see Figure 2 on p. 2. The sensing axis becomes important in certain situations, such as those
illustrated in Figure 5 on p. 4 and Figure & on p. 4.

Installation Instructions

Ex/HazlLoc Applications

é WARNING:
* Explosive Atmospheres/Hazardous Locations

* |tis the user's responsibility to ensure that all local, state, and national laws, rules, codes, or
regulations relating to the installation and use of this device in any particular application are satsfied.
This device must be installed by a Qualfied Person’, in accordance with this document and applicable

regulations.
f WARMNING:
* Explosion Hazard
= [o not disconnect equipment unless the power has been switched off orthe area is known to be non-
hazardous.
& CAUTION: Electrostatic Discharge (ESD)

Special Conditions for Safe Use. Parts of the enclosure are non-conducting and may genermate an ignition-
capable level of ESD. Cleaning of the equipment shall be done only with a damp cloth.

General Motes and Conditions for Safe Usa:

* See Specficatons and Wiring Diagrams for important information concerning entity parameters, permissible locations,
electrical connections and cenficatons.

* |naddition to the waming above concerning user responsibility, the installation must comply with the following:
#*  Allinstallations must comply with all manufacturer's instructions.

* U.S. Installations: The relevant requirements of the Mational Electrical Codd® (ANSIMNFPA-70 (NEC®} and when
appropriate ANSI/ISA-RP12.06.01 Installation of Intrinsically Safe Systems for Hazardous (lassfied) Locations.

*  Canadian Installations: The relevant requirements of the Canadian Electrical Code (CSa C22.1).
¢« ATEX and IECEx Installations: The relevant requirements of EM 60073-14 and applicable National regulations.

* Do not attempt any repairs to this device, it contains no field-replaceable parts or components. Tampering and’or
replacement with non-factory components may adversely affect the safe use of the system.

' A cualhed Person ks a peraon who, by possession of a recognized degres of caatcare of professional tramng, of who, by exienaive knowledge, tranng
and expenence, has successiully demonatrated the abdity to solve problema relating to the sutyect matter and work.
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Approved Apparatus entity parameters must meet the following requirements:
" ﬂvﬂﬂ Gr'lul:lﬁvl'nﬂ!
* 0Gaz G + Cable
* Obkgorls bha
* olazl+4 Lo
*  Sensor Entity Parameters:
o Wi (Ui = 30V do
' ey (Il £ 35 mA
* G=0pF
*  L=0mH
« (Cable Entity Parameters (if unknown):
Craiue = B0 pF/it
" Laaie = 0.2 pH/ffR
* The ambient opermating temperature mange of the Sensors is =40 *C to +70 °C (=40 °F to +158 *F).

= Forintrinsically safe installations, sensors must be used with certfied intrinsically safe switching amplfiers and barriers
(Approved Apparatus) with intrinsically safe circuits that limit supply voltage and cumrent in the event of failures.

*  Maximum non-hazardous area voltage that the Approved Apparatus {intrinsically safe circuit) is connected to must not
exceed 250V,

* |ntrinsic safety ground, if required for the Associated Apparatus, shall be less than 1 ohm.
*  Maximum connector torgue: & ft-lbs.

Wiring Connections

The T20ADIFF150 MAMUR Seres Sensor is intrinsically safe OMLY when used with cenfied intrinsically safe switching amplfiers
and barriers (Approved Apparatus) with infrinsically safe circuits. Banner does not manufacture such devices, however, our
applications engineers can refer you to suppliers of centfied devices that will interface with Banner sensors.

The user is responsible for proper installation and maintenance of this eguipment, and must conform with the certficaton
requirements relating to bamriers and to maximum allowable capacitance and inductance of the field wiring. If in doubt about these
requirements, our applications engineers can refer yvou to the appropriate authority.

Cahlad Modals ChuscE-Disconnact kModals
" A Non A - H azardous Area Nonhazrdows A ea
=2 o=
NAMUR Sereor Appiover Aperate NAMLUR Sereor Apprned ApparatLe
1 b
I Ml — —
Puwer Y de 2 7 hu ik " 30V do
br n —-:_— - I‘[.‘l..lt POwiEr] -
Sengr 3
bu Yout -
- 4
= | ) = |
ouput Ouput
onfiurton Instructions

Sensing Reliability
For highest sensitivity, position the target for sensing at or near the point of maximum excess gain. Maximum excess gain for all
models ooccurs at a lens-to-object distance of about 40 mm {1.5 in). Sensing at or near this distance makes the maximum use of

each sensor's available sensing power. The background must be placed beyond the cutoff distance. Note that the reflectvty of the
background surface alko may affect the cutoff distance. Following these guidelines improves sensing reliability.

Background Rfltvt and Placement

Avoid mirror-like backgrounds that produce specular reflectons. A false sensor response oocurs if a2 background surface reflects
the sensor's light more to the near detector (R1) than to the far detector (R2]). The result is a false ON condition Figure 2 on p.

4). Correct this problem by using a diffusely reflectwe {matte) background, or angling either the sensor or the background {in any
plane) so the background does not reflect light back to the sensor [Figure 4 on p. 4). Position the background as far beyvond the
cutoff distance as possible.

Fi/W 41 GBS Rev. G Wi, Danmereng neening.oom - Tel: + 1 888 373 67e7 3



TA0A0S NAMUR Sarkes Fied-Feld Senaor

An object beyond the cutoff distance, either stationary {and when positioned as shown inFigure 5 on p. 4], or moving past the
face of the sensor in a direction perpendicular to the sensing axis, may cause unwanted triggering of the sensor if more light is
reflected to the near detector than to the far detector. Correct the problem by rotating the sensor 907 Figure & on p. 4). The

object then reflects the B1 and B2 fields egually, resulting in no false triggering. A better solution, if possible, may be to reposition
the object or the sensor.

Fugure 4. Raflacrwe Backorouwnd - Solution
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Color Sensitivity

The effects of object eflectvty on cutoff distance, though small, may be important for some applications. It is expected that at any

given cutoff setting, the actual cutoff distance for lower reflectanc e targets is slightly shorter than for higher reflectanc e targets.
This behavior is known as color sensitivity.

For example, an excess gain of 1 for an object that reflects 1/10 as much light as the 80% white card is represented by the

horizontal graph line at excess gain = 10. An object of this reflectvty results in a far limit cutoff of approximatehly 130 mm (5.1 in)
cutoff model, for example; and 130 mm represents the cutoff for this sensor and target.

These excess gain curves were generated using a white test card of 90% reflectance. Objects with reflectvty of less than 0%
reflect less light back to the sensor, and thus require proportionately more excess gain in order 1o be sensed with the same

reliability as more reflectve objects. When sensing an object of verny low reflectvty, it may be especially important to sense it at or
near the distance of maximum excess gain.

4 Wi, Danmereng neening.oom - Tel: + 1 888 373 67e7 P/ 41685 Rev. G



TaoADS MAMUR Sanes Fooed-Field Soncor

Spfitons
Supply Voitage and Current Conatuction
5 1030V DO jprowded by the anpiher towhich the sensor i connected) Yelow FET encloawe, PBET rear cover. Ac lena, M3kl 5 threaded kens
Iaciezian g Wity twio m muts sunpbed. Bannes teated to MEMA
Crutprt standards 1, 2, 3, 35, 4, 4%, 6, 6P, 12, and 13. IEC IP&7.

Conatant current cutput; =12 mA in the dark condition and =2.1 mA in the
gt comdition

Cutpiut Reaponse Time
10 ma ondoff idosa not nclude amolter reaponas)

Senzng Beam
Imfrared (880 mm)

Cutoff Distancsa
150 mm (5.9 i), referenced to a 90% satectance winte test card. Sea
EXCEET AN Curve.

Indicators
Red indicator LED on rear pansl turna on winen the senaor gees a bght
e ithom.

Ohperating Coned ithons
=403 to +70 G (-0 “Fto +158 “F)

Appkcaton Mok

Special Conditsons for Safe Use: Parts of e encloawre are non-conduectng

and may genarate an ignition-capable level of ESD. Cleaning of the
equipment must be done only with a damp cloth.

G onimec thons
2 m (6.5 ft) attached PAC covered cable or 4-pen M12/BEuwro-atyle queck-
disconmect §30) 1ag, depending on moded. G0 cable must be purchased
s=parately.

Vibration and Mechamical Shock

Meats Ml Std. 202F requirements. Meathod 201A (Vibration: frequency 1010
60 Hz mas. , dowh be amplitede 006 nch, masimem accaleration 100).
Method 2138 conditions H & 1| {Shack: 758 with unit operating; 1006 for

Non-0 paration).

STICANCAS
C€ &
2809

IEC IECEx FMG 14,009
ATEX Fhi1 2AT EX 005X

Fid Col ODOA0462 93 (LIS)
Fid CoC 0003062930 (CAN)

Dizabon Standards
ATEX (Ewopsan) EM &0079-0, EM &0073-11
Canada CANACSA G22 20 NoO-M91, Mo 142-M1587, No157-92, Mo21 3-M1SE87, Mo 101001, ES0079-0 and ESO07S-11
Uinied States Fii Class 3800, 3810, and 3810; ANSFISA 810101 (82 02 01), S0076-0 and SOOTS-11
IECEx [EC &0079-0, IEC 007311
Appronaks
T30ADSFF1 50,
TIOADSFF1 500
ATEX (European) Il 1 GExaliGTéGEa Ta=-40°C 1o 70°C - 41685; Entity
Entity Parameters: U j=30 W de, | j=35mA, Cj=0pF, Lj=0mH.
Canadian 1S 2000 1 ABCDERG ! Te Ta = —40°0 to 70°C - 41685, Entity
/07 Exia/lIC/ Té Ta= -40°C 1o 70 C - 41685; Entity
Entity Parameiera: W pjax = 30V de, | play =35mA, G =0 pF, Lj=0mH
Linited States S SIS 1/ ABCDEFG ! Té Ta = 4000 to 7070 - 41685; Entity
/O AEx /G T / Ga Ta= —40°C 1o 70°C - 41685, Entity
Entity Paramedera: W bjax = 30W de, | pdax = 35mA, C =0 pF, Li=0mH
IECEx Ex ka IIC Té Ta= -0 “C 1o +70°C - 41685; Entity
Entity Parameters: U j=30 W de, | j=35mA, Cj=0pF, Lj=0mH.

INSTALL PER DRAWING 41685

INSTALL PER DRAWING 41685
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Performance
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Dimensions
Cabled Mode = Q0D Models

Accessaries

T30a0E NAMUR Sories Fsed-Feld Senaor

Performance is based on the use of a 30% reflectance white test card.
Lsing 18% gray test card: cutoff distance is 95% of the value shown.
Using 6% black test card: cutoff distance is 90% of the value shown.

Cordsets

4-Fin Thirsaded M12/Ewo-Style Cordaets ifor wse with NAMUR sensors) — Single Ended

hioache Lenuytih Shyla Dimenmona Finout |Famals)
b - 405 £m 5.6 M)
MODS-415 Sm {16.4 1) ATy
Sirasght :_h | | :[
b 430 am 9.5 M) Mﬂ:«::lJ
[:h
1 = Brom
£ = B
L]
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T30ADS NAMUR Series Fxed-Feeld Senaor

4-Fin Thirsaded M12/Ewo-Style Cordaets ifor wse with NAMUR sensors) — Single Ended
Mol Lenuytih Shyla Limenmona Pinout |Famais)
FACHDS- ADERA, Zm B.56 ft) LTy,
RACHDES- 41 5RA &m (16.4 1) -]
=1
—] ] I]w
Right-Angle L
MODE-430RA am 2a.5 B
MI2%1- I I
o 15 BEETT
Brackets

T30 Series sensors may also be mounted ina 30 mm clearance hole up to 15 mm (0.6 in} deep, using the supplied jam nut{s).
All measurements are in mm

SMBIDA SMEBIOEC
=  FReght-angle brackst with curved *  Syivel orackst with 30 mm
abot for versatle onentation mmcusnting hoke for sensor
o« Chearance for ME (W4 nj *  [Black remnforced thermo plastic
harchware polyester

¢ hdowmnting hobe for 30 mm senaor
& 12-ga standess gtesd

*  Sinnbeas gieel mountng and
awivel locking hardware

Ciucea
Hole center spacindg: A to B=40 Hole center apacing: A=o 50,8
Hobe size: A=o 6.3, B= 2712 6.3, C=0 30.5 Haobe size: A=a 7.0, B=o 30.0

Repairs and Translations

Obtain assistance with product repairs by contacting vour local Banner Engineering Corp distributor or by calling Banner directly at
(763) 544-3164. Access literature translated into your native language on the Banner website atwww. bannerengineering.com or
contact Banner directly at (763) 544-3164.

Para reparaciones de productos, por favor contacte a su distribuidor local de Banner Engineering o llame a Banner directamente al

(f63) 544-3164. Vea la literatura traducida en su idioma en el sitio web Banner en www. bannerengineering.com o comuniguese
con Banner directamente al [763) 544-3164.

Pour vous aider lors de la éparation de produits, contactez votre distributeur Banner local our appelez directement Banner au
(763) 544-3164. La documentation traduite dans votre langue est disponible sur e site internet de Banner
wwiw bannerengineering.com ou contactez directement Banner au (763) 544-3164.

Banner Engineering Corp. Limited Warranty

Barmer Engnesing Cop. warrans it pmducts labe fres fon defects in material and warkrmarship far ane pear fallosing the date of shipment Banner Engneearng Comp. wil repar ar
repiace, free of chame, amy pmduct ofits manuisciure which, o1 1he fme it B eumed 9 1he ooy, is found 0 have been defective duing e wamranty period. Ths warmanty does nat
oower darnaga ar fabildy for misuse, abuse or e imgroper apglication o installation of e Bamer poduct.

THES LIMITED WaRAANTY 5 EXNCLUSIVE AND I UEU OF ALL OTHER 'WARRANTIES WHETHER EXPRESS OR IMPLUED (IMCLUDHNNG, WITHOUT LIBMITATION, ARNY WWARRSANTY OF
MERCHANTABRITY OF FITHESS FOR A PARTICULAR PURPCEE), AND WHETHER ARESING UNDER COURSE OF PFERFCAMANCE, COURSE OF DEALING OF THADE USAGE.

Thi= Wamranty is andusve and limed 1o repar ar, a e disoeton of Barmer Engnesng Corpe, replacerneart B MO EVENT SHALL BANMNER ENGREEARMG CORP. BE LIAELE TO
BUYER OR ANY OTHER PERSOM OR ENTITY FOR ANY EXTHA ODETS, D:P'EI?EES LEISSEE.I.EES OF PROFITS, OF ANY INCIDENTAL, COMSEDUENTIAL OR SPECIAL DAMAGES
FESULTING FROM ANY PRODUCT DEFECTOR FROM THE USE OR BABLTY TO USE THE PRODUCT, WHETHER AREEMG B COMTRAACT OR WARRANTY, STATUTE, TOHT,
STRICT UABILITY, MNEGLGENCE, OR OTHEAWISE.

Barmer Enghuu'ilgﬂ-:rp. reseryves e gt tochange, madily o imprase the desgn of fe product sthau as=suming any obligatons ar iablifes raating o any product previously
manufaciured by Barmer Engnesring Corpe Any msusa, abuss, o imprper appicafon ar nstalation of fis podoc or use of $he produst for personal protection appica fon s whan (he
product isdealed 22 nat imended for such puposes will wad the praduct warmany. Any modicagt faths product withau pior express appraeal by Banner Engineadng Can will
wiard the poducst warraries. Al sgecfcaos  pubizhad in s document ams :l.h|_u.-.| ] Gl'mgu;ﬁuhu'rmﬂ'u Aght o madty pmducisgecicapns o update docurmeraion at
any ima Soechcagn=s i pradust irdarrmaton in English supearssda that which is provided in ary ather language. Far tha most moent varsian of army dacurmen @ fian, refer fa:

e 3 M e gine erin g oarm

For paterd irdarmafian, See wane Do nerean gine aning.s oms o fe s,
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