M-GAGE S18M I

TIHIME s s, e Sl e

Datasheet
Vahicle Dataction Sansoar

= J-axis magnatarasistive-basad technalogy; sansas 3-dmansional changsas to tha Earth's
magnatic fiekd causad by the presance of farrous objects

s Easy sansor installation (sea Installation an p. 5); abowve- or balow-ground mounting
aptions

= Compadct, robust one-piaca, salf-contained sansor package replacas inductive-kop sansing
tachnalogy; no axtarnal contraller naadad

= Dasigned to minimiza tha aeffacts of tamparatura swings and dastabilizing magnatic Telds

=  Sansor laarns ambéant background and storas satlings in non-volatils mamaory

= Patantad tachnolagies

WARMING:

-/i\l- = Appropriate usa for vahicla dataction — Tha machanical apaning, braking, and ravarsing systams of tha door will nat
raspond in sufficient tima to prevant maoving trucks, cars, or matarial handling vehiclas, avan thosa travaling at kw
spaads, from coming in contact with tha doaor. In addition, tha detection zona of tha davica may fluciuate dua ta
changas in tha local magnatic anviranmant.

Failura to follow thasa procaduras may rasult in sanous injury ar daath.
All wahiclas should approach doors at spaads that allow the opsarator to ansura tha door is oparating proparty and in

an apan poasition.

i WARMING:
= Do not usa this davica for parsonnal protaction
= |Ising this davica for parsonnal protaction could result in sanous injury or daath.
= This davica doas nat includa tha salf-chacking rédundant circuitry nacassary ta allow its usa in parsonnal safaty
applications. A davicea faillura ar malfunction can causa aeithar an anargizad {on) or deanargized off] output conditian.

Models

Pdicaciesd C:I:e1 Supply Vallage Ciudpul Type Aange
[ 1 EhE 2 miE.5 10 Soanducior cable Aarge varies, dapanding an applicatan
EpinE 10 % 30V DC Bipaiar NPN/PNP2 A arge Beng sensed.
b AR E-pin Bum-styls QD ug - poi ‘ Sewr Figure 8 and Figure 9in Typcal
Targat Exosss Gan Curves an pu .

Approved Applications

Ses Approvad Applications - Extandsd an p. 2 for maora datails an factory-approved applications.

Car Wash Entry/Exit Driva-Up Kiosk Laading Dack

1 am (295 ) cables are avalable by adding s . WA 19 the model number of any cabled sersor (o example, 51808 WYWA0)L A model with a QD commacior requines a
rmarting cable; zse Cordeats an @ A
2 cormui taciary for olber auipud oplions.
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Overview

M-GAGE S18b

Tha M-GAGE S518M sansars implamant a passive sansing technalogy to datact larga
famous abjects. Tha sansor maasuras tha changa in the Earth's natural magneatic fiakl
{tha ambiant magnatic fald causad by tha intraduction of a farromagneatic abjact.

This easy-to-usa sansor is axtramaly robust and is unafiected by dirt and maoistura,
making it idsal for damanding outdoar anviranmants. Simpla programming procedures
pravida flexibility for a vanaty of applications (sea paga 5).

Theary of Oparation

Thea sansor usas three mutually parpandicular magnatoresistive transducars. Each
tranzsducar datacts magnatic field changeas along ona axis. By incorporating thraa
sansing alamants, maximum sansor sansitivity i achievad.

A farrous abjact will atter tha local jambiant] magnatic field sumaunding tha objact. Tha
magnituda of this magnatic hiekd changs is dapandant bath on tha objact (siza, shaps,
ariantation, and compoasition) and an the ambiant magnatic hield strangth and
ariantation].

Dwring a simpla programming procadura, tha 518M meaasuraes the ambéant magneatic
field. Whan a larga farmous objact {for axampla, a truck, automaobila, or rail car) altars
that magnstic held, tha sansor datacts the magneatic hield changas {anomalkias). Whan
tha dagrea of magnatic hiekd changa reaches the sansor's thrashold, the sansar's
dizcrata outputs switch.

Sanszar Fiald of View and Ranga

Tha sansor rangs dapands on threa van ablas:

1. Tha kacal magnatic anvironmant {including nearby famous matarial)

2. Tha magnatic propartias of tha abjact to ba sansad

3. Sansor sattings
Tha 518M can datect changeas in tha ambiant magneatic hald in all diractions. As with
athar sansars, tha ranga will dapand on tha targat. Tha strong disturbanca of a larga
famous objact daecraasas as the distance from thea sansor incraasas, and tha magnituda
and shapa of tha disturbance is depandant an tha object’s shape and contant.

Tha sansor can ba pragrammad ta raact to magnatic held disturbancas of graatar or
kssar intansity using two adjustmants: background condition and sensitivity leval,

Onea background condition and sansitivity leveal ara sat, tha sansor is raady to datect
tha targat abjact. Both sattings ara storad in non-valatile mamary .

Figura 1. Basaline Magnetic Feld

A Basaline magnetic figld, with slight disturtbanceas
causad by parmanant Bmous-matal objects within or
naar tha sansor.

—

Figure 2. immaduction of Lange Steal Objeat

B. Aftar a larga steal targat abjact is introduced, tha
sansar datects tha diffarantial (magnatic strangth and
ariantation) batwaan helds A and B. If tha differantial is
grastar than tha sansitivity thrashald, the sansar's
autputs conduct.

QF: Tip: Sansor may ba mounted inside a non-farrous architectural detail for cosmetic or sacurity reasons. I is important that,
,;(J wharavar it is mountad, tha sansor is sacuraly attachad during canfguration and all latar usa. If tha sansor mowves aftar baing
taught, detaction arars may accur and sansor must ba re-taught. If a sansor appaars to losa its taught settings, it may ba a

rasult of hawving shiftad position aftar sstup.

Approved Applications - Extended

Tha M-GAGE sansar providas a direct raplacamant for inductiva-loap systams, and naads no axtamal fraquancy cantrallker box. Unigua maunting
solutions allow an M-GAGE sansor to ba replacad aasily without disrupting or re-cutting the pavamant.
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- GAGE 5100

Car Wash Entry /Exit

Tha Bannar M-GAGE vahick dataction sansor will raliably datact
vahicks in and around car wash bays. It will raliably datact the prasanca
ar absanca af a wahicla to pravidea collision avaidancsa at the axit of a
carmvayarizad tunnal, provide an antry or axit-daar tiiggear, or triggar an
undarcamiags wash.

Owarhaad Daor

Tha Bannar M-GAGE sansor can ba used to triggar the apaning and
clasing of high-traffic intamal aovarhaad doors. Mountad in tha foar, it will
raliably datact forkifts or trucks as thay approach the doars. Bannar's
applications anginaars ara availabls to halp datarmina propsar sansor
placamant for spacific door-trigoar applications.

.- i
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Drive-Up Kiosk

Tha Bannar M-GAGE sansor raliably datects vahiclas at drive-thraugh
systams or athar driva-up kiosks. 11 will raliably datect a vahicla to triggar
parsannal that a vahick s prasant, and to initiata a timing systam.

Loading Dack

Tha Bannar M-GAGE sansar providas multiple advantageas for loading
docks. It will mliably datect tha presanca af avahicke asit backs into a
dack, triggarning a light an thea intariar af tha building to natify tha dock i

attandant that a vahicks is in position for loading/unkading. Tha M-GAGE

can also ba usad to triggar dockiramp levaling systams.
SR {

Sensoronurton

For moast applications, configure the M-GAGE sansor remataly, via tha DPB2 Portabla Programming Bax, which provides programming accass toan
undargraund or otharwiss inaccassible sansar. For aptimum parfarmanca, tha sansar must ba securad so that it will not mave aithar during ar

following configuration.
using tha sansor's built-in push buttan is usafdl primanly for damaonstration and troublashooting purposss.

anfiguration
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vouage E
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Configuraton’ ":

QuiputON LED

Push Buton

Figurm 1. Sanmar Faxiures

Figura 4. Caonnectiing 1aihe madel DFE2 Partable Programming Bax

onurton via the DPBZ Portable Programming Box
Sat Background Condition (Mo Vahicle Prasant)

Wira tha M-GAGE ™~ sansaor as directad. Reamowva all wvahicles and all othar metal objacts that are tamporarily in tha sansing araa bafore setting the
background condition.

CeThigueancAa
(0,04 = T = 0.8 aecomds) Reed
s«  Ohck the DPEZ2 TEACH push button omce. *  Sonaor keamns backonownd.
Set ‘ s Sanaoe retuna to Run mods.
Background

Sat Sansitivity Leveal
Laval 1 = laast sansitiva, Laval 6 = most sansitiva.

cerfigueanc
(0004 = T = seconds) i
Arcass ¢« Double-chick the DPFE2 TEACH push buttan ;“ «  Cutput LED Hashes every 2 seconds; e sensor always begins at
Sanaitvity OmoE, senativity kevall.
Mode .
«  Toncrease the senaibvity ncrementally, chok the o« Owiput LED will 1ash from 1 1o & times every 2 geconds 1o
push button again; continue wnil the desred ndicale senaor's sensithaty level (for example, teice 1o ndcate
senativity keval s reachsed. el 3.
Acpuat
Senaitvity +  Double-chick the push button 1o save fe satting. t# *  Sengor rebuns o Run mode.
Test Onaration *  Drwve avehicls past/over the sensor to tnp e cutput. Use a smallfight vehecle to ensure langer velucles will be delectad later.
*  Adjust e sensitraty as needed.
Frapare for ¢ [isconnect DFE2 and hand-wire sensor to 8 permanent power supply or owtpwt dewvice juser-auppbad). Sedlieing onp. 5.
Chparation
Sat Push Buttan Enabla/Dizabla
e higurano Feauit
¢  Fouwr-click the DFE2 TEACH buthon to enabbs or ”ﬂ *  Sonaor togoles between enabbe)'dmalhbe settings and retumns to
Push Button dizable the push button. Foun mode.
Enable/Dizable .
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M-GAGE 5180

onurton via the Sensor Push Button

Fallow t
Sat Bac

ha instructions in onfiguration  wia tha DPB2 Paortabda Programming Bax an p. 4, with tha fallowing axcaptions.

kground Condition (Mo Vahicla Prasant):
Press and hald tha push button for 2 saconds, until tha Qutput LED tums red.
Ralaasa and than chick the push button onca.

Sat Sansitivity Leval;

Prass and hald the push button for 2 saconds, until the Output LED tums red.

Ralaasza and then quickly double-click the push button. Increase the sansitivity by incremants as describad in onfiguration  via the DPB2
Partabla Programming Boxan p. 4.

Whan tha sansor is sat to tha dasired sansitivity keval, doubla-click tha push button to ratum the sansor to AUN moda.

Wiring
Cablad Madal Quick-Dis connact Madal Pinout
2l a + T b= -
/] M T wmamk ) < T Tw-uve 1 — Brown
| 4 ;: !EEJ 103 m & max. had | "rl___iz_.@_‘] 100wk i laad §="E|"-I;IJ:E
— '\"q. : —
‘:-""45'3_ - L] l“u—'— 4 = Black
Hm':l'l:’f‘:l':_lm —. :'—nﬂ— H.l'l'nlh' FI*‘.‘I 5 = G'a-!ll-
— 1 saeH L ShieM
Installation
Below -Grade Installation
Matarials
+  M-GAGE S18M Sansor

SMP1 Canduit Plug

2" Behadulas B0 ngid PVC conduit (1.5" may ba usad if thara is anly ona 907 band); total length and numbar af albows dapand an installstion
layout

2" for 1.5" ngid PVC and cap (1 par installation)

" LD, flexibla, guid-tight, non-metallic conduit {sama langth as PVYE conduit usad for application)

DPBZ Partabla Programming Bax

2  2'PVC AT TETEEE TSI

3.

6"Bebw
Grace

| ]
| =

Fgure 5. Bapw-grade nstalation

Procadura

1.

mNE thal

Lay aut 2° {ar 1.5°) PWE in tha desired configuration. For the bast sansor parformance, tha sansing location (located at tha and of tha
canduit run) should ba 6" balow tha {malauﬁac:ﬂ. Pravida an accass paint whara tha PVC comeas abovea grada (whara tha sansar and flax
conduit can ba fad in or pulled aut, as raquirad).

Sacura tha and cap to tha PVE, at tha sansing location.

Meaasura tha ovarall langth of tha PWE run, fram the sansing location to the control panal.

Cut a saction of 3" flex conduit to span thea total distanca from the cantral panal to the sansing location.

Thraad tha sansor into the SMP1 conduit plug. Fead tha sansor cabla into tha flex conduit, until tha sansor and plug are snugly seated in tha
and af the fley conduit.

Faad tha flex conduit by hand, sansor-and first | into tha PV accass point until the sansor raachas tha PVYE and cap.

Seacura tha ramaining Nex conduit from thea accass point to tha contral cabineat.

Aftar tha sansor is conhgured (sea following section], wira tha sansar into tha contral device and powsar supply par the wiring diagram an

paga 8.

Above-Grade Instalation

M-GEAGE 518M Sansor

SMP2 Canduit Plug

" Schadula 40 PVC alactrical conduit; tatal langth and numbear of albows dapand an installation layaut
Blactrician s lishape

Silicona adhasive

DPBZ Partabla Programming Bax

P 112230 Raw. D wrars barmameng nsering oom - Tel: + 1 888 373 G767 ]



M-EAGE 518k
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Figure 6. Abave-Grade rstallzion

1. Maunt tha PYC alactrical conduit from tha sansing point to the contral panal. Plastic conduit should ba usad for at laast thatirst 6.1 m (20
from tha sansing point; meatal or flexbla conduit may ba used tha remaindar of tha distanca.

Thraad tha 518M sansor into tha thraads of tha SMP2 conduit plug.

Fead the fishtape into the conduit, from the control panal towards the sansing point.

Pull the sansar cable back thraugh tha conduit, until tha sansor almost raachas tha and of tha plastic conduit. Do MOT pull sansorinta
canduit.

Apply a small amount of silicona adhasiva ta tha outsida of tha conduit at tha sansing paint and.

Prass tha conduit plug into tha and of tha conduit.

Aftar tha sansor is configurad (see following saction), wira tha sansor into the control devica and powear supply par tha wiring diagram on

pagsa 8.

Smth ki

Typical Target Excess Gain Curves

Aftar tha sansar has baan sacuraly mountad and configurad, it i mady to oparata. Tha fallowing twa Excess Gan vs Sansitivity Laval
axample applications shows typical responses for the M-GAGE™ sansor. WBesumas Laval 5%
Figura 7 on p. § dascribas mounting tha M-GAGE™ 1 matar (3.3 fi) abova the ground to sansa an
automaobile. The graph shows the excess gain for a typical car. Excess gain is a measura of the Lerval Exgess Gain Mutpler
amaunt of axtra signal datectad by tha sansor avar and abowva tha Laval neadad to datact tha targeat. ] o
This axampla assumas a Laval 5 sansitvity thrashald. :
Tha tabla at right comparas tha changa in axceass gain if the sansitivity Lawval changas. I tha ? 04
sansitivity i at Laval 6, than tha axcass gain at a givan distanca would ba 1.3 timeas largear than far a 3 0s5
Lenval & sansitivity. Convarsaly, if the sansitivity thrashold is Leval 1, than the excass gain would ba r 066
ana third as big as for Laval 5. . 1.,|:|
i 13
M-GAGE | E:- i B
Distanca 3
from wehicla I
+ ] B
2
= 3
g3
= 4
gs | \
A ]
5%
@ 2
w
1
D
= 0 0.5m 1.0m 15m 20m 2.5m
el M-GAGE (16) (32) (4.8) (64)  (80')
NOTE: Sensor arigniatian i i i
i nal 8 fagtur Distance from Vehicle Side

Fgura 7. Apploatan axample 1: sermar mourded 1 rmeder (33 #1) abave ground

Figura 8 on p. 7 illustrates a typical vehick passing ovar a sansor mounted undarground. Nota that excass gain is graatest whan thea bulk of tha
vahicla (tha raar axla) is positionad diractly ovar tha sansar.

1 Factary defaull ssting
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- GAGE 5100
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Figure 8. Application aarmple 2 sersar moun fed 025 meters (0.8 #f) balow ground

ptons

Supply Vallage
1010 3V de (0% mas. rpels) at 43 md, aclswve af laad
Abawe +50° C (4122 F), supply vollage is 1010 220 do (10% max. ripple)
Senzng Aange
SaaFigua Ton p § and Figue 8on p. 7
Sen=ng Technaogy
Passive J-axs magnetoresisive rarmducer
Supply Protectan Crouity
Prateciad against rverss paarity and tarmsied valtsges
Cutput gafgueann
Twa SPST sdlid-state auipuls candust whan abject iz sarmsd; ane WFM (oumant
sirking) and ana PHP (curem sourcing)
Cudput Profection
Pratecied against shart-dnout conditions

Cudpnt Ratings
100 rmdy rnasdrmur feach aufput)
HIPM muradior: < 200 i o 10 e and < 800 my a1 100 ma,
HPH OFF-stoe laa cureant «< 200 moraanps
FHP satumtan: < 1.2 e 10 med and < 180 a1 100 méa
PP OFF -=tate akagae curmer: - 5 micraamps

Adjustirmens
gahguraga  of Badegraund Condition and Sermitiity Laval may be sai using e
sermar s push button or mmataly via the portale programming bax
ndocalars
T indicatars
Powar Indicatar: Graen
qr[.gu'.j_qq'u_gu_ et ar: Flesd " allosy
Camstucian

Threaded Baral: Thamapiefc palasiar
Push Bution Housng: ABSPC

Push Bufion: Sarioprens

Lighipipees: Aarylic

Harmota TEACH Input
mpadance 12K abms

Operating Conditions
=40 0 4 00 S0 —40 7 F ta + 158 “F)
100 % masirnurm relative humidity

Caomacians

Cudpunt Fasponme Tirmea
20 milizscond=

Delay at Power-Up
0.5 sscands

2miar 8m shisded S-conducior faith drain) PUVC jacketed stiached cable ar S-pin
Eura-styie quidk-dizcanmacst

Enwirarrneral Hadng

Leak proaf design is rated IEC PGS, NEMA G0

Vibmton and bMecharical Shaok

Al rmodels rmest ML Std. 202F requiremerts rmesthad 2018 (viratiorn: 10 9 80Hz rman.,
doutile armpdifude .08 n., mas mum acoskemfan 106 M=o meats EC 947 -5-2: 300G
11 e duratian, half =ne wawe.

Termaraiure Efact
< 0.5 milligauss £ °C

muhcaugas

(€

Dimensions

66.6mm g T68mm o
(2.63") (3.03")
97 mm 39.8 mm 37.1 mm 39.8 mm
(1.067) ' " (1.57") ' Y (1.467) '\' (1.5T) -
]

t TlIHIE=
8=

6.0 mm
(0.24")

- || —
- 01 mm
lEEr = -
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M-EAGE 518k

Accessories
Madal Dascription
Caonduit Plug for 3" flexble conduit, usad for bakow-
grada installations
SMP1

Canduit Plug far %" rigid conduit, usad for abdavea-grada
installations

SMP2 "“@ E

Handhald Partable Pragramming Box, used far

canfiguring sansor whan push button is not accassibla D Lo = (I

walnes i 0
DPH2 | g

T e

+0 0
Cordsets
5-Fin Thraaded M12/Eura-Style Cordsats with S hisld —Single Ended
Blaciel Lengih Slyle Dirmermians Prnoul (Femnalks)
MODEC2-508 2m (G561)

Ty
MODEC2-515 Smi1E41g
MODEC2-530 Am(2a51 [
m (251 vt ] .
MODEC2-550 15 rm (49,2 #) MEx
M5
MODEC2-508AA 2m (G569
Ty,
MODEC2-5 1574 Smi1E41g .]—-1 L
MCDEC2-530RA G (251 5 W
—[ ]| b 3 - Elon
Aight-Angle per) 4 = Black
5 = Gray
MODEC2-550AA 15 m (432 #) _l_
iz 1—f—]
o 145 P57

Banner Engineering Corp Limited Warranty

Bannar Enginsarnng Corp. warrants its products to ba fraa fram defacts in matarial and warkmanship for ona yaar following tha data of shipmant.
Bannar Enginsarning Corp. will rapair or raplaca, fraa of charga, any product of its manufactura which, at tha tima it is ratumed to tha factory, is found
to have bean dafactive during the warranty pariod. This warranty doses not covar damage or liability for misusa, abusa, ar tha impropar application or
installation of tha Bannar product.

THIS LIMITED WARRANTY IS EXCLUSNE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED {IMCLUDIRNG, WITHOUT
LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITMESS FOR A PARTICULAR PURPOSE), AND WHETHER ARISING UNMDER COURSE
OF PERFORMAMCE, COURSE OF DEALIMNG R TRHADE USAGE.

This Waranty is axclusive and limitad to rapair ar, at tha discration of Bannar Enginaaring Conp., raplacamant. IN MO EVENT SHALL BAMMER
ENGIMEERING C:ORP. BE LIABLE TO BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXPEMSES, LOS5ES, LOSS OF
PROFITS, OR ANY IMCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USEOR
INABILITY TO USE THE FRODUCT, WHETHER ARISING IN CSONTRACT OR WARRANTY, STATUTE, TORT, STRICT LIABILITY, NEGLISEMNCE, OR
COTHERWISE.

Bannar Enginsarnng Corp. rasarvas tha nght to changa, madify or improvea tha design of tha product without assuming any abligations or liabilitias
ralating to any product praviously manufacturad by Bannar Enginaaning Conp. Any misusa, abusa, o impropsr application or installation of this
product ar usa of tha product for parsonal protection applications whan thea praduct is identified as not intendad for such punposeas will vaid tha
praduct warmanty . Ay modifications to this product without prior axprass approval by Bannar Enginsaring Corp will waid the product wamantiss, All
spacifications published in this documant are subjact to changa, Bannar rasanvas tha right to modify product speciications or update
documantation at any time. pecifications  and product information in English suparseds that which is provided in any other language. For the most
racant varsion of any documant ation, rafar ta: www. bannaranginesring. com.

For patant information, sea www. bannaranginaaring.com/patants.
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