
Datasheet

18 m m  Ult rasonic Sensors with TEACH-m ode program m ing

Power/
Signal Strength

LED

TEACH/ 
Output Indicator
LED

TEACH 
Push Button

PWR OUT

TEACH

• Fast , easy- to-use TEACH-Mode program m ing;  no potent iom eter adjustm ents

• Short  dead zone

• One NPN and one PNP output

• Two bi-colored status LEDs

• Rugged encapsulated design for harsh environm ents

• Choose 2 m eter or 9 m eter unterm inated cable, or 5-pin Euro-style QD connector

• Wide operat ing range of −20 ° C to + 60 ° C (−4 ° F to + 140 ° F)

• Choose either st raight  or r ight -angle housing

• Tem perature com pensat ion

• Configurable for norm ally open or norm ally closed operat ion

• Fast  response t im e (5 m illiseconds)

W ARNI NG: Not  To Be Used for Personnel Protect ion

Never use this device as a sensing device for  personnel protect ion. Doing so could lead to serious injury or
death. This device does not  include the self-checking redundant  circuit ry necessary to allow its use in personnel safety
applicat ions. A sensor failure or m alfunct ion can cause either an energized or de-energized sensor output  condit ion.

Models

Model Num ber Sensing Range Cable1 Supply Voltage Output
Housing

Configurat ion

S1 8 UBA

30 m m  to 300 m m
(1.2 in to 11.8 in)

5-wire, 2 m  (6.5 ft )  cable

10 V dc to 30 V dc Bipolar NPN/ PNP

Straight
S1 8 UBAQ 5-pin Euro style QD

S1 8 UBAR 5-wire, 2 m  (6.5 ft )  cable
Right -Angle

S1 8 UBARQ 5-pin Euro style QD

NOTE: I nform at ion about  discrete m odels is available at  ht tp: / / www.bannerengineering.com .

Configurat ion I nst ruct ions

Status I ndicators

Pow er On/ Off LED State I ndicates

Off The power is off

On red The target  is weak or is outside of the sensing range

On green The sensor is operat ing norm ally, target  is good

1 • 9 m  cables are available by adding suffix “W / 3 0 ”  to the m odel num ber of any cabled sensor ( for exam ple, S1 8 UBA W / 3 0 ) .

• A m odel with a QD connector requires a m at ing cable.
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Output / Teach LED State I ndicates

Off The target  is outside of the window lim its (norm ally open operat ion)

On yellow The target  is within the window lim its (norm ally open operat ion)

On red The sensor is in TEACH m ode and is wait ing for the first  lim it

Flashing red The sensor is in TEACH m ode and is wait ing for the second lim it

Sensor Program m ing

Use one of two TEACH m ethods to program  the sensor:

• Teach individual m inim um  and m axim um  lim its

• Use Auto-Window feature to center a sensing window around the taught  posit ion

The sensor m ay be program m ed either via its push but ton, or via a rem ote switch. Rem ote program m ing also m ay be used to disable the

push but ton, prevent ing unauthorized personnel from  adjust ing the program m ing set t ings. To access this feature, connect  the gray wire of

the sensor to 0 V dc to 2 V dc, with a rem ote program m ing switch between the sensor and the voltage.

NOTE: The im pedance of the Rem ote Teach input  is 12 kΩ.

Program m ing is accom plished by following the sequence of input  pulses. The durat ion of each pulse (corresponding to a push but ton “click” ) ,

and the period between m ult iple pulses, are defined as “T” :  0 .0 4  seconds <  T <  0 .8  seconds.
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Figure 1. TEACH I nterface

Teach Minim um  and Maxim um  Lim its

NOTE:

• The sensor returns to Run m ode if the first  Teach condit ion is not  registered within 120 seconds

• After the first  lim it  is taught , the sensor rem ains in Program  m ode unt il the Teach sequence is finished

• To exit  Program  m ode without  saving any changes, press and hold the program m ing push but ton >  2 seconds
(before teaching the second lim it ) . The sensor reverts to the last  saved lim its

Output OFF Output ON Output OFF

Minimum
Limit

Maximum
Limit

Output ON Output ONOutput OFF

Minimum
Limit

Maximum
Limit

Normally Closed Operation

Normally Open Operation

Figure 2. Teaching independent  m inim um  and m axim um  lim its

1. Enter Program m ing m ode.
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Method Act ion Result

Push But ton2 Press and hold the TEACH but ton Output  LED:  On red

Power LED:  On green (good signal)  or On

red (no signal)
Rem ote I nput3 No act ion required;  the sensor is ready for the first

lim it

2. Present  the target  for the first  lim it . The Power LED m ust  be On green.

3. Teach the first  lim it .

Method Act ion Result

Push But ton Press the TEACH but ton one t im e. Teach Accepted

Output  LED:  Flashes Red

Teach Not  Accepted

Output  LED:  On RedRem ote I nput Single-pulse the rem ote line.
T

4. Present  the target  for the second lim it . The Power LED m ust  be On green.

5. Teach the second lim it .

Method Act ion Result

Push But ton Press the TEACH but ton one t im e. Teach Accepted

Output  LED:  Yellow or OFF

Teach Not  Accepted

Output  LED:  Flashes RedRem ote I nput Single-pulse the rem ote line.
T

Teaching Lim its Using the Auto- W indow  Feature

Teaching the sam e lim it  twice for the sam e output  autom at ically centers a 10 m m  window on the taught  posit ion.

NOTE:

• The sensor returns to Run m ode if the first  Teach condit ion is not  registered within 120 seconds

• After the first  lim it  is taught , the sensor rem ains in Program  m ode unt il the Teach sequence is finished

• To exit  Program  m ode without  saving any changes, press and hold the program m ing push but ton >  2 seconds
(before teaching the second lim it ) . The sensor reverts to the last  saved lim its

Output OFF Output ON Output OFF

Position
+ 5 mm

Position
- 5 mm

Position
+ 5 mm

Position
- 5 mm

Taught Position

Output ON Output ONOutput OFF

Taught Position

Normally Closed Operation

Normally Open Operation

Figure 3. Using the Auto-Window

feature for program m ing each

output

Output OFF Output ON

Taught Position
(background surface)Near

Range
Position
-5 mm

Position
+5 mm

Sensor
Output

ON

Sensor
Output
OFF

Any object in this area will switch
the output, whether or not the object
returns a good signal to the sensor.

Sensing Distance

Figure 4. An applicat ion for the Auto-Window feature ( ret roreflect ive m ode)

1. Enter Program m ing m ode.

2 0.04 s <  “click”  <  0.8 s
3 0.04 s <  T <  0.8 s
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Method Act ion Result

Push But ton4 Press and hold the TEACH but ton Output  LED:  On red

Power LED:  On green (good signal)  or On

red (no signal)
Rem ote I nput5 No act ion required;  the sensor is ready for the first

lim it

2. Posit ion the target  for the center of the window. The Power LED m ust  be On green.

3. Teach the lim it .

Method Act ion Result

Push But ton Press the TEACH but ton one t im e. Teach Accepted

Output  LED:  Flashing Red

Teach Not  Accepted

Output  LED:  ON RedRem ote I nput Single-pulse the rem ote line.
T

4. Teach the lim it  a second t im e.

Method Act ion Result

Push But ton
Without  m oving the target , press the TEACH but ton

one t im e.
Teach Accepted

Output  LED:  Yellow or OFF

Teach Not  Accepted

Output  LED:  Flashing RedRem ote I nput
Without  m oving the target , single-pulse the rem ote
line.

T

Norm ally Open/ Norm ally Closed Operat ion Select

The sensor can be configured for either norm ally open or norm ally closed operat ion via the rem ote teach wire (gray) . A series of three
pulses on the line will toggle between norm ally open and norm ally closed operat ion. Norm ally open is defined as the output  energizing when
the target  is present . Norm ally closed is defined as the output  energizing when the target  is absent . See Figure 2 on page 2 and Figure 3 on
page 3.

To toggle between norm ally open or norm ally closed operat ion, t r iple-pulse 

T T

T

T

T  the rem ote line. Either Norm ally Open or
Norm ally Closed operat ion is selected, depending on previous condit ion.

Lock the But tons

Enable or disable the but tons to prevent  unauthorized adjustm ent  of the program  set t ings.

To lock or unlock the but tons, four-pulse 

T T

T T T

T T

the rem ote line. The but tons are enabled or disabled, depending on the
previous condit ion.

I nstallat ion

Principles of Operat ion

Ult rasonic sensors em it  one or m ult iple pulses of ult rasonic energy, which t ravel through the air  at  the speed of sound. A port ion of this

energy reflects off the target  and t ravels back to the sensor. The sensor m easures the total t im e required for the energy to reach the target

and return to the sensor. The distance to the object  is then calculated using the following form ula:  D =  ct  ÷  2

D =  distance from  the sensor to the target

c =  speed of sound in air
t  =  t ransit  t im e for the ult rasonic pulse

To im prove accuracy, an ult rasonic sensor m ay average the results of several pulses before output t ing a new value.

Tem perature Effects

The speed of sound is dependent  upon the com posit ion, pressure and tem perature of the gas in which it  is t raveling. For m ost  ult rasonic

applicat ions, the com posit ion and pressure of the gas are relat ively fixed, while the tem perature m ay fluctuate.

I n air , the speed of sound varies with tem perature according to the following approxim at ion:

I n m et r ic units: Cm/s = 20 √273 + TC  
I n English units:  ft/s = 49 √460 + TFC

4 0.04 s <  “click”  <  0.8 s
5 0.04 s <  T <  0.8 s
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Cm / s =  speed of sound in m eters per second Cft / s =  speed of sound in feet  per second

TC =  tem perature in ° C TF =  tem perature in ° F

Tem perature Com pensat ion

Changes in air  tem perature affect  the speed of sound, which in turn affects the distance reading m easured by the sensor. An increase in air

tem perature shifts both sensing window lim its closer to the sensor. Conversely, a decrease in air  tem perature shifts both lim its farther away

from  the sensor. This shift  is approxim ately 3.5%  of the lim it  distance for a 20°  C change in tem perature.

The S18U series ult rasonic sensors are tem perature com pensated. This reduces the error due to tem perature by about  90% . The sensor will

m aintain its window lim its to within 1.8%  over the -20°  to + 60°  C (−4°  to + 140°  F)  range.

NOTE:

• Exposure to direct  sunlight  can affect  the sensor’s abilit y to accurately com pensate for changes in

tem perature.

• I f the sensor is m easuring across a tem perature gradient , the com pensat ion will be less effect ive.

• The tem perature warm up drift  upon power-up is less than 1.7%  of the sensing distance.After 10 m inutes, the

apparent  distance will be within 0.3%  of the actual posit ion. After 25 m inutes, the sensing posit ion will be

stable.

W iring Diagram s
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Figure 5. Cabled Models
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Figure 6. QD Models

NOTE: I t  is recom m ended that  the shield wire be connected to earth ground or DC com m on.

Specificat ions

Sensing Range

30 to 300 m m  (1.2 in to 11.8 in)

Supply Voltage

10 V dc to 30 V dc (10%  m axim um  ripple) ;  65 m A m ax. (exclusive of load) , 40
m A typical @ 25V input

Ult rasonic Frequency

300 kHz, rep. rate 2.5 m s

Supply Protect ion Circuit ry

Protected against  reverse polar ity and t ransient  voltages

Output  Configurat ion

SPST solid-state switch conducts when target  is sensed within sensing window;
one NPN (current  sinking)  and one PNP (current  sourcing)  output  in each m odel.

Output  Protect ion

Protected against  short  circuit  condit ions

Delay at  Pow er- Up

300 m illiseconds

Tem perature Effect

0.02%  of distance/  ° C

Connect ions

2 m  (6.5 ft )  or 9 m  (30 ft )  shielded 5-conductor (with drain)  PVC jacketed
at tached cable or 5-pin Euro-style quick-disconnect

Rem ote TEACH I nput

I m pedance: 12 kΩ

Construct ion

Threaded Barrel: Therm oplast ic polyester

Push But ton: Santoprene

Push But ton Housing: ABS/ PC

Lightpipes: Acrylic

Minim um  W indow  Size

5 m m

Adjustm ents

Sensing w indow  lim its: TEACH-Mode program m ing of near and far window
lim its m ay be set  using the push but ton or rem otely via TEACH input

I ndicators

Range I ndicator ( Red/ Green)

Green—Target  is within sensing range

Red—Target  is outside sensing range

OFF—Sensing power is OFF

Teach/ Output  I ndicator ( Am ber/ Red)

Yellow—Target  is within taught  lim its

OFF—Target  is outside taught  window lim its

Red—Sensor is in TEACH m ode

Output  Rat ings

100 m A m axim um

OFF- state leakage current : <  5 m icroam ps

NPN saturat ion: <  200 m V @ 10 m A and <  600 m V @ 100 m A

PNP saturat ion: <  1.2 V @ 10 m A and <  1.6 V @ 100 m A

Repeatability

0.5 m m

Output  Response Tim e

5 m illiseconds

Hysteresis

0.7 m m
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Operat ing Condit ions

Tem perature: −20 ° C to + 60 ° C (−4 ° F to + 140 ° F)

Tem perature W arm up Drift

Less than 1.7%  of sensing distance upon power-up (see Tem perature
Com pensat ion)

Environm ental Rat ing

Leakproof design is rated I EC I P67;  NEMA 6P

Vibrat ion and Mechanical Shock

All m odels m eet  Mil Std. 202F requirem ents. Method 201A (vibrat ion:  10 Hz to 60

Hz m ax., double am plitude 0.06 inch, m axim um  accelerat ion 10G) . Also m eets
I EC 947-5-2 requirem ents:  30G 11 m s durat ion, half sine wave.

Applicat ion Notes

Objects passing inside the specified near lim it  m ay produce a false response.

Cert ificat ions

Required Overcurrent  Protect ion

W ARNI NG: Elect r ical connect ions m ust  be m ade
by qualified personnel in accordance with local and
nat ional elect r ical codes and regulat ions.

Overcurrent  protect ion is required to be provided by end product  applicat ion per
the supplied table.

Overcurrent  protect ion m ay be provided with external fusing or via Current
Lim it ing, Class 2 Power Supply.

Supply wir ing leads <  24 AWG shall not  be spliced.

For addit ional product  support , go to ht tp: / / www.bannerengineering.com .

Supply W ir ing ( AW G) Required Overcurrent  Protect ion ( Am ps)

20 5.0

22 3.0

24 2.0

26 1.0

28 0.8

30 0.5

Dim ensions

Straight  Housing

53.8 mm
(2.12")

90.9 mm
(3.58")

53.8 mm
(2.12")

80.8 mm
(3.18")

18.0 mm
(0.71")

10.6 mm
(0.42")

Transducer

6.0 mm (0.24")

Right - Angle Housing

95.1 mm
(3.75")

8.5 mm
(0.33")

58.0 mm
(2.29")

85.1 mm
(3.35")

8.5 mm
(0.33")

18.1 mm
(0.71")

18.0 mm
(0.71")

58.0 mm 
(2.29")

3.6 mm
(0.14")

10.6 mm
(0.42")

6.0 mm (0.24")

Transducer
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Response Curves
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Figure 7. Effect ive Beam  Pat tern (Typical)
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Figure 8. Maxim um  Target  Rotat ion Angle

Accessories

Quick- Disconnect  Cables

5 - Pin Threaded M1 2 / Euro- Style Cordsets—w ith Shield

Model Length Style Dim ensions Pinout  ( Fem ale)

MQDEC2 - 5 0 6 1.83 m  (6 ft )

St raight

44 Typ.

ø 14.5
M12 x 1 2

3
4

1

5

1 =  Brown

2 =  White

3 =  Blue

4 =  Black

5 =  Gray

MQDEC2 - 5 1 5 4.57 m  (15 ft )

MQDEC2 - 5 3 0 9.14 m  (30 ft )

MQDEC2 - 5 5 0 15.2 m  (50 ft )

MQDEC2 - 5 0 6 RA 1.83 m  (6 ft )

Right -Angle

32 Typ.
[1.26"]

30 Typ.
[1.18"]

ø 14.5 [0.57"]
M12 x 1

MQDEC2 - 5 1 5 RA 4.57 m  (15 ft )

MQDEC2 - 5 3 0 RA 9.14 m  (30 ft )

MQDEC2 - 5 5 0 RA 15.2 m  (50 ft )

Brackets

SMB1 8 A

• Right -angle m ount ing bracket
with a curved slot  for
versat ile or ientat ion

• 12-ga. stainless steel

• 18 m m  sensor m ount ing hole

• Clearance for M4 (# 8)
hardware

30

41

46

A B
C

Hole center spacing: A to B =  24.2
Hole size: A =  ø 4.6, B =  17.0 ×  4.6, C =  ø 18.5

SMB1 8 SF

• 18 m m  swivel bracket  with M18
×  1 internal thread

• Black therm oplast ic polyester

• Stainless steel swivel locking
hardware included

B

A

51

42

25

Hole center spacing: A =  36.0
Hole size: A =  ø 5.3, B =  ø 18.0

U-GAGE™ S18U Series Sensors with Discrete Output   
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SMB1 8 UR

• 2-piece universal swivel
bracket

• 300 series stainless steel

• Stainless steel swivel locking
hardware included

• Mount ing hole for 18 m m
sensor

137

64 42

B

A

C

Hole center spacing: A =  25.4, B =  46.7

Hole size: B =  6.9 ×  32.0, C =  ø 18.3

Banner Engineering Corp. Lim ited W arranty

Banner Engineering Corp. warrants its products to be free from  defects in m aterial and workm anship for one year following the date of shipm ent . Banner Engineering Corp. will repair or replace, free

of charge, any product  of its m anufacture which, at  the t im e it  is returned to the factory, is found to have been defect ive during the warranty period. This warranty does not  cover dam age or liabilit y

for m isuse, abuse, or the im proper applicat ion or installat ion of the Banner product .

THI S LI MI TED W ARRANTY I S EXCLUSI VE AND I N  LI EU OF ALL OTHER W ARRANTI ES W HETHER EXPRESS OR I MPLI ED ( I NCLUDI NG, W I THOUT LI MI TATI ON, ANY W ARRANTY OF

MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPOSE) , AND W HETHER ARI SI NG UNDER COURSE OF PERFORMANCE, COURSE OF DEALI NG OR TRADE USAGE.

This Warranty is exclusive and lim ited to repair or, at  the discret ion of Banner Engineering Corp., replacem ent . I N  NO EVENT SHALL BANNER ENGI NEERI NG CORP. BE LI ABLE TO BUYER OR

ANY OTHER PERSON OR ENTI TY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFI TS, OR ANY I NCI DENTAL, CONSEQUENTI AL OR SPECI AL DAMAGES RESULTI NG FROM

ANY PRODUCT DEFECT OR FROM THE USE OR I NABI LI TY TO USE THE PRODUCT, W HETHER ARI SI NG I N  CONTRACT OR W ARRANTY, STATUTE, TORT, STRI CT LI ABI LI TY,

NEGLI GENCE, OR OTHERW I SE.

Banner Engineering Corp. reserves the r ight  to change, m odify or im prove the design of the product  without  assum ing any obligat ions or liabilit ies relat ing to any product  previously m anufactured by
Banner Engineering Corp. Any m isuse, abuse, or im proper applicat ion or installat ion of this product  or use of the product  for personal protect ion applicat ions when the product  is ident ified as not

intended for such purposes will void the product  warranty. Any m odificat ions to this product  without  pr ior express approval by Banner Engineering Corp will void the product  warrant ies. All

specificat ions published in this docum ent  are subject  to change;  Banner reserves the r ight  to m odify product  specificat ions or update docum entat ion at  any t im e. Specificat ions and product

inform at ion in English supersede that  which is provided in any other language. For the m ost  recent  version of any docum entat ion, refer to:  www.bannerengineering.com .
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