U-GAGE™ S18U Series Sensor with Analog
Outputs

Datasheet

18 mm Uitrasonic Sensors with TEACH-modea programming

= Fast, sasy-to-usa TEACH-Maoda programming; no potantiometar adjustmants

« Shart dead zana

« Scalable output automatically distributas the output signal aver tha width of tha
programmead sansing windaw

« Twao bi-colorad status LEDs

« Hugged ancapsulatad daesign for harsh anvironmanis

#« Choosa 2-matar ar 9-matar unlarminated cabla, ar 5-pin M12 quick-disconnact
cannactar

= Wide operaling range of —20*C 1o +60 *C (-4 *F to +140°F)

p— IIF-_E;.;EhHﬁI'LIl"—nI::j « Choosa aithar straight clr. nght-angla housing
Sygrin Bt N = Tamperature compeansation
Irrdreipe -EL ,',[:‘,.“:'Mrn + Selectable response times of 2.5 ms or 30 ms
« Salacl analog modals with aither 0V DC to 10V DC or 4 mA o 20 mA outpul
WARNING:
« Do not usa this davica for parsonnal protaction
+ Us=ing this davica for parsonnal protaction could result in sarious injury or daath.
A + This davica doas not includea the salfchacking radundant circuitry nacassary to allow its usa in parsannal
safaty applications. A davica failure or malfunction can causa aithar an anargizad (on) or da-anargizad {aoff)

output candition.

Models

Housing
i
Model Mumbsar Senzng Range Cabie''] Supply Voliage Oupat Configuration
B18UUA S-wire, 2 m (6.5 ft) cable
OV DE 10V DO
S-pan M 12 quick-disconnect
S1aUUAQ Cconnecion
Sirasgi
S18U1A S-wire, 2 m {55 fi) cable
Q180140 2 BL2 quicki-drgocan et 4 mi to 20 mA
A0 mm fo 300 mm {1.2 hasnasmal 10V OC o 30 V DO
S18UUAR nio11.8n) E-wire, 2 m (6.5 ft) cable
OV DE 10V DO
S A 12 quacki-disooaa act
S18UUARG connecior
Right-Angle
S18U1AR S-wire, 2 m (5.5 fi) cable
a1 BUIARG et WIL2 quick-d rECo act 4 mA to 20 mA
connecior
NMOTE: Information about discrate modals is available at hitp:./'www. bannamngineanng.com.
i1
= Socanles are avalabe by addmg gotha “WHAGT o the model nember of any cabled sensor (for example, S18LUA WE0).
= A model with 3 quick-disconnect connecior reguires a mating cable.
Original Instructions i Bannar Enginaaring Carp. pin: 110738 Hav. F
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Cnnﬁguratinn |nstructions

Status Indicators

Powear On/Off LED Stata
Off
On rad

On grean

DutpuliTeach LE D Stata
Off
On wallow
On rad

Flashing rad

Sensor Programming

Usa ona of two TEACH mathods to program tha sansar:
« Taach individual minimum and maximum limits
= Usa Auto-Window featura to canlar a sansing window around tha taught position

Indicatas
Tha powaris off
The targat is weak or is oulsida of the sansing ranga

Tha sansar is aparating normally, targat i good

Indicates
Tha targat is outsida of the window imils
Tha targat iz within tha window limits
Tha sansar is in TEACH mode and s waiting far tha first limit

Tha sansar is in TEACH mada and is waiting for tha sacond limit

Tha sensar may ba programmead aithar via its push button, or via a ramota switch. Remote programming also may ba usad o disabla tha
push bution, preventing unautharzad parsonnal fram adjusting tha programming sattings. To accass this featura, connact tha gray wira of tha
sansor to 0V DC o2 WV DC, with a ramola programming swilch batwaan tha sansor and tha voltaga.

NOTE: The impedance of the Remote Teach input is 12 kQ.

P ragramming 15 accomplished by fallosing the saquance ol inpul pulses, The durabion of each pulse (comrespanding to a push button "clek™),
and the period between multiple pulses, are defined as "T': 0.04 seconds < T < 0.8 seconds.

Analog Output Slope

TEACH Interface

Minimum Maximum

Operating Mear Far Operating

Range Setpdnt Selpoint Range

W 1 |
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Tha U-GAGE 518U sansor may ba programmed for aithar a positive or a negative output slopea, based on which limit is taught first. If tha
Meaar limitis taught first, the slope will be postive. If tha Far iimil s taught first, the slope will be negative. Banners scalable output
automatically distributas tha output signal avar tha width of tha programmed sansing windaow.

In tha evant of signal loss, the anakog output goes 10 3.6 mA or 0V DC, which may ba used to triggar an alarm.

nage 2
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Target Poeitian

+« Tha sansar raturns to Bun mada if tha first Teach condition iz nol ragistarad within 120 saconds

=« Aftar tha first imit i taught, tha sansor ramains in Program mada until the Teach saquanca is finishad

« Toaxit Program moda without sawving any changas, prass and hald tha programming push button > 2 saconds
(bafara aching the saecand limit). Tha sansor ravarts to tha last savad limits

1. Entar Programming moda.

ethod Action
Push Button'! Preas and hold e TEACH bution
Remote Input®! Wo action reguired; Tue sensof B ready for the firat Bmid

2. Prasant tha targeat for tha first limit. Tha Powar LED must ba On graan.
4. Taach tha first limil.

bethod Action
Push Bution Press the TEACH bution one time.
Remoie ingut Single-pulse e remote ne,

4. Prasant tha targel for the sacaond limit. Tha Powear LED must be On graan.

5. Taach the sacond limit.

Iethod Action
FPush Bution Fress the TEACH bution one time.
Remoie ingut Single-pulse e remote ne,

Teaching Limits Using the Auto-Window Feature

Result
Cuiput LED: On red

Fower LED: On green {good signal) or On red
e signal )

Rezult
Teach Accepled
{The senzor keams the 0V DC ord mA lmit)
Crutput LED: Flashes Red
Teach Mot Acceplad

Cuiput LED: On Red

Rezult
Teach Accepled
{The senzor leama the 10 DE or 20 mA Emit)
Ouiput LED: Yellow or OFF
Teach Mot Acceplad

Ouiput LED: Flashes Red

Taaching tha sama limil twica for tha sama output automatically cantars a 10 mm window on tha taught position.

Mopd s ooy w08 g
Elpds=T=08a

duly 02, 2024 D Bannar Enginearing Cam. All ights rezarsed. gage 3
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MOTE:

+« Tha sansar raturns to Bun mada if tha first Teach condition iz nol ragistarad within 120 saconds

« Aftar tha first imit is taught, tha sansor ramains in Program mada until the Teach saquanca is finishad

+« Toaxit Program modea without sawving any changas, prass and hald the programming push button > 2 saconds
(bafara aching the saecand limit). Tha sansor ravarts to tha last savad limits

« Using this procadura, the analog oulput is cantarad an tha taught position at approximataly 5V DC ar 12 mA

1. Enter Programming mada.

Method Action
Push Button' ! Preas and hold e TEACH butlon
Remole Input®! ho action reguired; the sensor i3 ready for the first Bmid

2. Pasition tha targst for the cantar of tha window. Tha Powar LED must ba On graan.

3. Taach tha limit.

Method Action
Push Button Freas the TEACH bution one time .
Remoie Input Single-pulse e remote ne.

4. Taach tha limit a second tima.

ethod Action
Push Bution Without moving the tanget, press the TEACH bution one time.
Remaoie Input Without mowving the tanget, angle-pulse fie remote ne.

Setthe Response Speed

Regult
Crutput LED: On red

Power LED: On gresn {good signal) or On red
e signal )

Resull
Teach Accepled
Cuipud LED: Flashing Red
Teach Mot Accepied

Cuipud LED: OM Red

Result
Teach Accepled
Cuiipt LED: ¥ ellow aor OFF
Teach Mot Accepled

Cuiiput LED: Flashing Red

Tha defaull sansor rasponsa spaad is 30 ms. A faster responsa spaad (2.5 ms) is sakclabla via the inputwira. Tha rasponsa spaad can ba

furthar configurad via push button ar ramata input.

Rafer 1o the fallowing table for responsa speeds and salections. Slow response spead improves immunity 1o tha prasence of strong
ultrasanic targats positionad justbayond tha aparaling rangea of tha sansor. A slowar rasponsa spaad allows tha sansar to ignara thasa

unaxpaciad targais.

Input Wira {Black) Fast (5-Click)
5V DC ta 30 V DC {fast) 2.5 ms
0V DCto 2 VDG (slaw) 30 ms

Fast Response Speed

Method Action
Push Baution Press the TEACH button five timea,
Remole Input Five-pulse e remoie ne.

Slow Response Speed

Method Action
Push Bastton Fress the TEACH bution sx times.
Remoie Input Sx-pulse the remoie lne.

Mopd s ooy w08 g
Elpds=T=08a

gage 4 D Bannar Enginearing Cam. All ights rezarsed.

Show (B-Click)
Ems

60 ms

The reaponse apeed B 3ot 8t Fast.

Result

The responae speed = 52t at Show.

July 02, 2024
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Lock the Buttons

Enable or disabla the buttons to pravant unauthorized adjustmant of tha program satlings.

Ta kck ar unbock the buttans, lour-pulse the remate ine. The bultons are enabled or disabled, depeanding on the prévious condmoan,

Installation

Principles of Operation

Ultrasonic sansors amitone or mulliple pulsas of ultrasonic enargy, which traveal through the air at the speed of sound. A partion of this
anargy raflacts off the target and travals back to tha sensor. The sansar measuras tha total time required for the eanargy to reach tha targat
and ratum to the sansor. Thea distanca to tha abjectis then cakulated using the following formula: D= ¢t + 2

D = distance fram the sensar 1o tha tanget
& = gpead ol sound in air
1= ransittime for the ultrasanic pulsa

Taimprova accuracy, an ultrasonic sansor may avaraga tha resulls of seavaral pulsas bafora outputting 8 naw valua.

Temperature Effects

Tha spaad of sound is dapandant upan the composition, prassura, and tamparatura of tha gas in which it is travaling. For most ultrasonic
applications, tha composition and prassura of tha gas ara ralativaly fixad, whiks tha tamparalure may fluctuata.

In air, tha speed of sound varias with tamparature according 1o the following approximaton:

In matric units: Chps =073+ T in English units: Cipg = 48 V460 + T
Cmie = spaed of sound in matars par sacond Gy = spaad of sound in faat par sacond
Te = temparature in "C Tf = temperature in "F

Temperature Compensation

Changas in air tamparatura affact the spead of sound, which in turn affects tha distance reading maasurad by the sansor. An incraasa in air
tamparatura shifts both sensing windaow limits closar o tha sansar. Canvarsaly, a decraasa in air tempearatura shifts both mits farthar away
from tha sensor. This shiftis approximataly 3.5% of tha imit distance for a 207 C changa in tempearature.

Tha 518U sanas ultrasonic sansors ara tamparature compansatad. This reduceas tha arrar dua to tamparatura by about 90% . Thea sansor will
maintain its window hmits to sithin 1.8%6 aver the -20% 1o +80° C (* 47 1o +140*° F) range.

MOTE:
s Exposure ta direct sunlight can affect tha sensor's ability o accurataly compensate far changes in
tamparatura.
« |f the sansor is measunng across a lamparatura gradiant, the compansation will be kess affectiva.
= Tha tempearatura warmup drift upan powear-up is lass than 1.7% af tha sansing distanca. Aftar 10 minutas, tha
apparant distanca will ba within 0.3% of tha actual position. Aftar 25 minulas, tha sansing position will ba
siabla.

duly 02, 2024 D Bannar Enginearing Cam. All ights rezarsed. gages 5
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Wiring Diagrams

Cableg Mogsels
bn +
bu 10 - 30 DC
4-20 ma ar

wh Q- 10V DG

bk 5-30V DG fas])
I:III -2 VDT {siw]

qy —1

0 C—0-2VDC

shild Ramafa Taach

1

00 Models
_-}I:nn +
bu 10-30WDC
i _
4 - 20 mé or
wh a-10%0DC
.
bk 5-30 W DG (ast]
-)—l
Q-2 DC islaw
0y —1
- o—0-2%0C
Famata Taach
sheld
=

MOTE: lis recommandad that the shiald wira be connacted to earth ground or DC commaon.

S18U Specifications

Sansing Rangsa
30 to 300mm (1.2int0 11.8in)

Supply Voltagse
10 % DCto 30 WV DC {10% maximum rippla); 20 mA max.
{axclusiva of load), 40 mA typical & 25V input
Uitrasonic Fraguancy
300 kHz, rap.rata 25 ms

Supply Protaction Circuitry
Protacted against revarsa polarity and transiant vallagas

Cutput Configuration
Analog Output: 0 to 10V DC or 4 to 20 mA, dapanding an
madal

Cutput Protaction
Protacted against shor circuit conditions

Dalay at Power-Up
300 milisaconds

Tamperatura Effact
0.02% of distanca/"C

Comnactons

2m (8.5 ft) ard m (30 f) sheked S-conductar (with drain)
PV C jackated allachad cabla or 5-pin M12 quick-disconnact
connacior

Linearity' "
2.5 ms rasponsa: £1 mm
30 ms responsa: + 0.5 mm

Resolution' "/

2.5 ms rasponsa; 1 mm

30 ms rasponsa:; 0.5 mm

COutput Responsa Tima (far a 95% stap changa)

2.5 milisaconds: Black wire atb to 30 v DC

30 millisaconds: Black wire atd to 2 WV DC (or apan)

Conlact Bannar Enginaanng for aothar responsa spaad aplions
Oparating Conditians

Tamperature: —20 *C ta +60 *C (—d “F to +140 *F)

Tamperatura Warmup Dnft

Lass than 1.7% of sansing distance upan powear-up {saa
Tamparatura Caompansation)

1 Linearity and resclution are specified using a 50 mm x 50mm (2" x 2%)
alumnwm plate at 22°C under fed sensing Conditions

gage D Bannar Enginearing Cam. All ights rezarsed.

Ermviranmantal Rating
Laakproof dasign s ralad |PE7; MNEMA &P

Wibration and Mechanical Shock
All madals maat MIL-5TD-202F, Mathad 201A (Vibration: 10
Hz ta 60 Hz maximum, 0.06 inch {1.52 mm) doubla amplituda,
106G maxmum accalaration) requiramants . Also maats |EC
G0947-5-2 (Shock: 306G 11 ms duration, half sina wawa)
regquirements.

Application Natas
Objects passing insida the specified naar limil may produce a
falsa rasponsa.

Cartifications

A s
Ramaota TEACH Input
Impadanca: 12 kil
Construction
Thraadad Barral: Tharmaplastic palyastar
Fush Button: Santaprana
Push Button Housing: ABS/PC
Lightpipas: Acryhc
Minimum Window Siza
5 mm

Adjustmants
Sansing window limits: TEACH-Maode programming of naar
and far window limits may ba set using tha push button or
ramataly via TEACH input
Indicators
Ranga Indicator (Red/Grean)
Grean—Targel is within sensing ranga
Red—Targel is outside sansing ranga
OFF—Sensing powear is OFF
TaachQutput Indicatar (AmbariRad)

Yallow—Tarngeal s within taught hmns
OFF—Target i outside taught window limits
Red—Sensor i in TEACH mode

July 02, 2024



Cutput Ratings
Analog Valtaga Output:

2.5 kO mmimum kbad resitancea
Minimum supphly for a full 10 output i 12V DC (for supply
valtagas batwaan 10 and 12, V out max is at lkeast Vv
supply -2)

Analog Currant Output:

1k max @ 24 input
Max load resistanca = (Vee-4 0002 ohms

Far curmant autput (4-20 mA) modals, ideal rasulls ara
acheved whan the 1otal bad resistanca B = [[Vin — 300.020]
Q. Example, at vin = 24V DC, B = L EQ (1 wall). A worst-casea
shift of 1% of sansing distancea is causad by aparating thea
seansar alVin =30 DC and R =0 Q.

Dimensions

Straight Housing

4
+— l H|||

B0 mm (534"

Right-Angle Housing

(] s

Tramsduce

MiE x 1

i m i_' _i'|| ,@3 el
T === sz Pk

Blmm k347

July @2, 2024
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Requirad Ovarcurmrant Protaction

10 Emm
[T 2y

D Bannar Enginearing Cam. All rights resarved

— [ ¥

WARNIMG: Elecirical connactions must
ba made by qualified parsonnal in
accordanca with kcal and national
alectncal codes and regulatons.

Cwarcurrant protaction is reguirad to ba providad by and
product application per the supplied fable.

COwarcurrant protaction may ba provided with axtemal fusing
ar via Currant Limiting, Class 2 Powar Supply.

Supphy wiring laads = 24 AWG shall not ba splicad.

For additional product support, ga

10 www . bannaranginsearing.com .

Supply 5 ]
. YRR Raquirad Owercurmnt . UPEYY Fequired Owercurmant
Wirng Prteckan (4] Wiring Protection {A]
(AWG) m s an {A) (AWG] rabaction (%)
20 5.0 26 140
22 3.0 28 04
24 1.0 3 05
| I
| 1
uNER -
-]
ay =N ||||| ||_-
I [ ]
108 mm 314 mm
e B e auy—

. 1mm
1757 - ™
5410 mm

L, A5mm
13T
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Response Curves

Eflective Beam Paltern (Typical)

Maxmom Tanget Rolshan Ang e

Aluminum rget used 30mm x50 mm

— 2.6 mim ol
— —Amiminad
— = 5 i 5 0 T
I mm
15 mm
& mm = | .
3 |- L ™ }
A &mm ] 0
o
=
i om |
-] =1
& mm - I — P - n 5
— T
3 mm L
20 mm B
¥ S mm 1Mmm  B0mm 230mm  Elmm 300 mm 0 B
Seraing Distance
Accessories

100 mm 18mm Jdmm  J50mm AMmm

Sersing Distance

Quick-Disconnect Cables

tlodal
MO DE C2-508
MODEC2-515
MO DE C2-530
MO DE C2-550
MODEC2-5T5
MCDE C2-5 100
MODEC2-508R A
MODEC2-515RA
MODEC2-530RA
MODEC2-550RA

MODEC2-5TSRA

MODEC2-5100RA

Brackets

EMBIRA

Fia Tareaded W12 Coddsers win Shield—Single Eqaded

Laagra Eryla DimaAsisag

M Typ.—

2m{ESET)

% m (164 T

2mi2251)

S angir
13 m 43,2 1)

23.miTa44 1)
a0Em {100 )
2m e

% m (164 T

2mi2251)

1M {452 1) Righr-Angle

23.miTa44 1) .
i

& 145057

Finour [Famala)

31 m {LOLEA ]

= Right-angle mouniing brackst with a curved shot for versatibe orleniation
= 1Z-ga.slamiess alesl

= 18 mm sensor mouning hols

= Clearance for M4 {#8) hardware

Hola caarar spacag: A B = 24.2
Holesiza b =245, B=1lT0x45 C=8135

nage i
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SEMB18SF
= 18 mm awivel brackst with M18 = 1 intemal thread
= Black thermoplastc polyesier
= Stainless stesl swivel locking Randware mchuded

Hale cevrar spacag; & = 350
Hxle siza b =253 B=-a 130

SMB1SUR
= Z-peece undversal awivel bracket
= 300 senes sanbess slesl
= Stainkeds gtesl swivel locking handware mnoheded
= Mounting hote for 18 mm sensor

Hale cavirar spacagl & = 254, B = 46,7
Haleasza:B=65=320,C =133

Banner Engineering Corp Limited Warranty

Barmar Engnaarng Com. warrams it pmducts 9 ba fres from defacts in material and wokmanship for ane yaar fallowing $e date of shipment. Banner Enginesring Carp. will repair ar
replace, fee of dharge, any product afits manuiaciume which, at $e fme it & etumed (o the Bctary, is found to have baen defecive dudng e warranty perod. This warmanty daes nat
oavar damage o by for misuss, abu=e, ar e impraper applicaton o imrstaBSon of e Bamer praduct.

THIS LBITED WARRANTY |5 EXCLUSNE AND IN LIEEU OF ALL OTHER WARRANTIES WHETHER EXPRESSE OR IMPLIEED {NCLUDMNG, WITHOUT LIITATION, ANY WARRANTY
OF MERCHANTABILITY OR FITHNESS FOR A PARTICULAR PURPOSE], ANMD WHE THER ARISING UNDER COURSE OF PERFORMANCE , COURSE OF DEAL NG OR TRALDE
USAGE.

Thi= ‘Waranty is evcdusive and limied o mpar o, 21 He deoreion of Bammer Enginesring Comp ., mplacemant. I B0 EVENT SHALL BAKNNER ENGMEERING CORP.BE LIABLE TO
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFITS, OR ARNY INCIDENTAL, CONSEQUENTIAL OR SPECIAL
DABMAGES RESULTING FROM ANY PRODUCT DEFECT OF FROM THE USE OR MABLITY TO USE THE PRODUCT, WHETHER ARISEG N CONTRACT OR 'WAREANTY,
STATUTE, TORT, STRICT LABLITY, MEGUIGEMCE, OR OTHERWISE.

Barner Engneerng Camp. resarvas e right o dange, madify ar mprase e design of e pmduct withaut assuming any adbigations or liabilifes ralting o any product previously
manuiaciured by Banner Enginesedng Corp. Ay misuss, abuss, or impmper applicaion o instal@fon of fis pmduc aruss of (he product for persoral protecion applicaions whean tha
produd is idenified 2z nat imendad for such purpases wil void $he poduc warranty. Sy modfcations to s product withau prior espress aoppraal by Banner Enginesring Corp wil waid
e pmduct warranies. Al spacicaions published in s document are sulbject o dhange; Banner ressrsas B righl o madify producs specfications o update documertation 2 any Sme.
Spedicaions and pradust nirmatan in English supersede fat which is pmvided inamy ofer language. For e most recent version af any doosumearmation, reder i

w2 e mgime aring. oom.

For patart niformafion, see s 2 rsen ginesing. oom i ben i,
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