
Dat ash eet

Next  Generat ion of Self-Contained DC-Operated Sensors

• Com plete fam ily of sensors, all housed in the popular 18 m m  threaded m etal
barrel

• Econom ical photoelect r ic sensors for cost  sensit ive and high volum e installat ions

• Powerful and bright  visible red em it ter beam  for easy alignm ent  and set -up

• Highly visible output  and dual- funct ion power and stabilit y indicators

• Advanced ASI C technology is resistant  to opt ical and elect r ical noise source

• Wide operat ing tem perature range:  −40 ° C to + 70 ° C (−40 ° F to + 158 ° F)

• Robust  250°  adjustm ent  potent iom eter on select  m odels

W ARNI NG:  No t  To  Be Used  f o r  Per son n el  Pr o t ect ion

Nev er  u se t h is d ev ice as a sen sin g  d ev ice f o r  p er son n el  p r o t ect ion . Do in g  so  cou ld  lead  t o

ser iou s in j u r y  o r  d eat h . 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.

Mod els

Em i t t er / Receiv er  Mod els 1

Mod el  Nu m b er Ran g e Ou t p u t

M1 8 - 3 NAEL- 2 M

Em it ter

25 m  (82 ft )

NoneM1 8 - 3 NAEJ- 2 M 25 m  (82 ft )  with beam  inhibit

M1 8 - 3 NAES- 2 M 25 m  (82 ft )  with adjustm ent

M1 8 - 3 VNRL- 2 M

Receiver

25 m  (82 ft )
Com plem entary NPN

M1 8 - 3 VPRL- 2 M Com plem entary PNP

M1 8 - 3 VNRS- 2 M
25 m  (82 ft )  with adjustm ent

Com plem entary NPN

M1 8 - 3 VPRS- 2 M Com plem entary PNP

Po lar ized  Ret r o r ef lect i v e Mod els 1

Mod el  Nu m b er Ran g e Ou t p u t

M1 8 - 3 VNLP- 2 M
6 m  (19.7 ft )  with BRT-84 reflector

Com plem entary NPN

M1 8 - 3 VPLP- 2 M Com plem entary PNP

M1 8 - 3 VNLPC- 2 M
6 m  (19.7 ft )  with BRT-84 reflector, with adjustm ent

Com plem entary NPN

M1 8 - 3 VPLPC- 2 M Com plem entary PNP

Ret r o r ef lect i v e Mod els 1

Mod el  Nu m b er Ran g e Ou t p u t

M1 8 - 3 VNLV- 2 M
7.5 m  (24.6 ft )  with BRT-84 reflector, with

adjustm ent

Com plem entary NPN

M1 8 - 3 VPLV- 2 M Com plem entary PNP

1 Standard 2 m  (6.5 ft )  cable m odels are listed.

• To order the 4-pin M12/ Euro-style integral quick disconnect  m odel, add the suffix "Q8". For exam ple, M18-3VNDL-Q8.

• To order the 150 m m  (6 in)  cable with a 4-pin M12/ Euro-style quick disconnect  m odel, add the suffix "Q5". For exam ple, M18-3VNDL-
Q5.
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Di f f u se Mod els 1

Mod el  Nu m b er Ran g e Ou t p u t

M1 8 - 3 VNDL- 2 M
750 m m  (29.5 in)  with adjustm ent

Com plem entary NPN

M1 8 - 3 VPDL- 2 M Com plem entary PNP

M1 8 - 3 VNDS- 2 M
300 m m  (11.8 in)  with adjustm ent

Com plem entary NPN

M1 8 - 3 VPDS- 2 M Com plem entary PNP

Fix ed - Fie ld  Mod els 1

Mod el  Nu m b er Ran g e Ou t p u t

M1 8 - 3 VNFF3 0 - 2 M
30 m m  (1.2 in)

Com plem entary NPN

M1 8 - 3 VPFF3 0 - 2 M Com plem entary PNP

M1 8 - 3 VNFF5 0 - 2 M
50 m m  (1.9 in)

Com plem entary NPN

M1 8 - 3 VPFF5 0 - 2 M Com plem entary PNP

M1 8 - 3 VNFF7 5 - 2 M
75 m m  (2.9 in)

Com plem entary NPN

M1 8 - 3 VPFF7 5 - 2 M Com plem entary PNP

M1 8 - 3 VNFF1 0 0 - 2 M
100 m m  (3.9 in)

Com plem entary NPN

M1 8 - 3 VPFF1 0 0 - 2 M Com plem entary PNP

M1 8 - 3 VNFF1 5 0 - 2 M
150 m m  (5.9 in)

Com plem entary NPN

M1 8 - 3 VPFF1 5 0 - 2 M Com plem entary PNP

M1 8 - 3 VNFF2 0 0 - 2 M
200 m m  (7.8 in)

Com plem entary NPN

M1 8 - 3 VPFF2 0 0 - 2 M Com plem entary PNP

I n st a l l in g  t h e M1 8 - 3  Sen so r

Amber LED

Amber LED

Green LED

Gain adjustment

Figure 1. M18-3 Features and I nstallat ion

To install the M18-3 Sensor:

1. Align the sensor as required for the
applicat ion. For the m ost  sensit ive object
detect ion, align the sensor so that  the
objects m ove across the sensor 's axis.

2. Secure the sensor to a bracket .

3. Wire sensor as shown in the wir ing
diagram s.

4. Adjust  the gain adjuster (sensit iv ity pot )  if
necessary.

W ir in g  Diag r am s

Em i t t er Em i t t er  w i t h  Act iv e Hig h  Beam  I n h ib i t

10-30V dc

–

+
1

3 10–30 V dc
î

+
1

3

4 10–30 V dc
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Com p lem en t ar y  Cu r r en t  Sin k in g  ( NPN) Com p lem en t ar y  Cu r r en t  Sou r cin g  ( PNP)

10-30V dc
–

+
1

3

2

4 Load

Load

10-30V dc
–

+1

3

2

4 Load

Load

NOTE:  Open lead wires m ust  be connected to a term inal block.

Sp eci f i cat ion s

Su p p ly  Vo l t ag e

10 V to 30 V dc for am bient  tem perature ≤ 55 ° C

10 V to 24 V dc for am bient  tem perature >  55 ° C

Su p p ly  Pr o t ect ion  Ci r cu i t r y

Protected against  reverse polar ity and t ransient  voltages

Su p p ly  Cu r r en t  ( Ex clu siv e o f  Load  Cu r r en t )

Diffuse:  16 m A

Opposed Mode Em it ters:  17 m A

Opposed Mode Receivers:  8 m A

Retroreflect ive and Polar ized Ret roreflect ive:  16 m A

Fixed-Field:  16 m A

Ou t p u t  Con f ig u r at ion

Com plem entary PNP or NPN by m odel num ber

Ou t p u t  Pr o t ect ion  Ci r cu i t r y

Protected against  false pulse on power-up and cont inuous short
circuit  of outputs. Short  circuit  protect ion at  elevated
tem perature m ay require a power cycle to reset .

Ou t p u t  Resp on se Tim e

Response is independent  of signal st rength

Opposed m ode:  1.5 m illiseconds ON, 1.0 m illiseconds OFF

Retro, Polar ized Ret ro, and Diffuse:  1.5 m illiseconds ON, 0.75
m illiseconds OFF

Fixed-Field:  1.5 m illiseconds ON, 1.0 m illiseconds OFF

Delay on Power-up:  100 m illiseconds;  outputs do not  conduct
during this t im e

Ou t p u t  Rat in g

≤ 50 m A total current  for am bient  tem peratures >  55 ° C

≤ 100 m A total current  through both outputs ≤ 55 ° C

OFF-State Leakage Current :  <  50 µA at  30 V dc

ON-State Saturat ion Voltage:  <  1.5 V at  10 m A;  <  3.0 V at  100
m A

Rep eat ab i l i t y

Repeatabilit y is independent  of signal st rength

Opposed m ode:  170 m icroseconds

Ret ro, Polar ized Ret ro, and Diffuse m odes:  100 m icroseconds

Fixed-Field m ode:  100 m icroseconds

Em i t t er  LED

Visible red

Ad j u st m en t s

Diffuse (DL, DS) , Em it ter (ES) , Receiver (RS) , Polar ized
Ret roreflect ive (LPC) , Ret roreflect ive (LV)  m odels:  Single turn
sensit iv ity (gain)  adjustm ent  potent iom eter

Em it ter Beam  I nhibit  (EJ)  m odels:  Tie black wire to 10 V to 30
V dc for beam  inhibit

I n d icat o r s

Three LEDs (1 green, 2 am ber)

Green solid:  indicates power applied and sensor ready

Green flashing:  indicates m arginal sensing signal

Am ber solid:  indicates Pin 4 (black wire)  output  conduct ing

Con st r u ct ion

Housing:  Nickel-plated brass

Front  window:  PMMA

I ndicator windows:  Clear Polysulfone (PSU)

I ndicator cover and gain pot  dr iver:  Black PSU

Cable:  PVC jacket

Short  cable QD:  Nickel-plated brass and PVC jacket

QD connector and m ount ing nuts:  Nickel-plated brass

M18-3 Nickel-Plated Brass 18 m m  Barrel Sensors   
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Op er at in g  Con d i t ion s

Tem perature:  −40 ° C to + 70 ° C (−40 ° F to + 158 ° F)

95%  at  + 50 ° C m axim um  relat ive hum idity (non-condensing)

En v i r on m en t a l  Rat in g

I EC 60529 I P67 and I P69K

Vib r at ion  an d  Mech an ica l  Sh ock

All m odels m eet  Mil. Std. 202F requirem ents. Method 201A
(Vibrat ion;  frequency 10 to 60 Hz, m ax., double am plitude 0.06
in accelerat ion 10G) . Method 213B condit ions H&I  (Shock:  75G
with unit  operat ing;  100G for non-operat ion)

Cer t i f i ca t ion s

Industrial
Control
Equipment

3TJJ

Class 2 power

UL Environm ental Rat ing:  Type 1

Req u i r ed  Ov er cu r r en t  Pr o t ect 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 .

Su p p ly  W i r in g

( AW G)

Req u i r ed  Ov er cu r r en t  Pr o t ect ion

( Am p s)

20 5.0

22 3.0

24 2.0

26 1.0

28 0.8

30 0.5

Per f o r m an ce Cu r v es

Di f f u se Mod els ( 3 0 0  m m  Ran g e)
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Em i t t er / Receiv er  Mod els ( Ef f ect i v e Beam  Size:  1 5 .2  m m )

Beam  Pat t er n Ex cess Gain
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Po lar ized  Ret r o r ef lect i v e Mod els
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Fix ed  Fie ld  Mod els -  Ex cess Gain

Tar g et  f o r  Ex cess Gain  Cu r v es u se a 9 0 %  Ref lect i v e W h i t e Car d

 

DISTANCE (mm)
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M1 8 - 3 FF3 0

Em i t t er  I m ag e Size :  4.0 m m  square at  15 m m  and 3.5 m m
square at  30 m m

1 8 %  Gr ay  Test  Car d :  Cutoff distance will be 98%  of value
shown

6 %  Black  Test  Car d :  Cutoff distance will be 95%  of value shown
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M1 8 - 3 FF5 0

Em i t t er  I m ag e Size :  4 m m  square at  25 m m  and 3 m m  square
at  50 m m

1 8 %  Gr ay  Test  Car d :  Cutoff distance will be 98%  of value
shown

6 %  Black  Test  Car d :  Cutoff distance will be 95%  of value shown
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M1 8 - 3 FF7 5

Em i t t er  I m ag e Size :  4.5 m m  square at  37 m m  and 4.0 m m
square at  75 m m

1 8 %  Gr ay  Test  Car d :  Cutoff distance will be 98%  of value
shown

6 %  Black  Test  Car d :  Cutoff distance will be 95%  of value shown
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M1 8 - 3 FF1 0 0

Em i t t er  I m ag e Size :  4.5 m m  square at  50 m m  and 4.5 m m
square at  100 m m

1 8 %  Gr ay  Test  Car d :  Cutoff distance will be 95%  of value
shown

6 %  Black  Test  Car d :  Cutoff distance will be 90%  of value shown
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Fix ed  Fie ld  Mod els -  Ex cess Gain

Tar g et  f o r  Ex cess Gain  Cu r v es u se a 9 0 %  Ref lect i v e W h i t e Car d

 

DISTANCE (mm)

EX
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 G

AI
N

1 10 100 1000
1
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M1 8 - 3 FF1 5 0

Em i t t er  I m ag e Size :  5 m m  square at  75 m m  and 8 m m  square
at  150 m m

1 8 %  Gr ay  Test  Car d :  Cutoff distance will be 90%  of value
shown

6 %  Black  Test  Car d :  Cutoff distance will be 70%  of value shown

 

DISTANCE (mm)
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M1 8 - 3 FF2 0 0

Em i t t er  I m ag e Size :  5 m m  square at  100 m m  and 8 m m  square
at  200 m m

1 8 %  Gr ay  Test  Car d :  Cutoff distance will be 85%  of value
shown

6 %  Black  Test  Car d :  Cutoff distance will be 60%  of value shown

Dim en sion s

All m easurem ents are listed in m illim eters [ inches] , unless noted otherwise.

Cable Models QD Models
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Accesso r ies

Cor d set s

All m easurem ents are listed in m illim eters, unless noted otherwise.

4 - Pin  Th r ead ed  M1 2 / Eu r o - St y le Cor d set s

Mod el Len g t h St y le Dim en sion s Pin ou t  ( Fem ale)

MQDC- 4 0 6 1.83 m  (6 ft )

St raight

44 Typ.

ø 14.5
M12 x 1

 

2

3
4

1

 
1 =  Brown
2 =  White
3 =  Blue
4 =  Black

MQDC- 4 1 5 4.57 m  (15 ft )

MQDC- 4 3 0 9.14 m  (30 ft )

MQDC- 4 5 0 15.2 m  (50 ft )

MQDC- 4 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

MQDC- 4 1 5 RA 4.57 m  (15 ft )

MQDC- 4 3 0 RA 9.14 m  (30 ft )

MQDC- 4 5 0 RA 15.2 m  (50 ft )

W ash d ow n  Cor d set s

4 - Pin  Th r ead ed  M1 2 / Eu r o - St y le Cor d set s—W ash d ow n , St a in less St eel

Mod el Len g t h St y le Dim en sion s Pin ou t  ( Fem ale)

MQDC- W DSS- 0 4 0 6 1.83 m  (6 ft )

St raight

43.5 mm

Ø4.8 mm

Ø15.5 mm

 

2

3
4

1

 
1 =  Brown
2 =  White
3 =  Blue
4 =  Black

MQDC- W DSS- 0 4 1 5 4.57 m  (15 ft )

MQDC- W DSS- 0 4 3 0 9.14 m  (30 ft )

Ap er t u r es

Mod el Un i t s Ap er t u r e Descr ip t ion Pr od u ct

AP1 8 SCN 3
Kit  includes round apertures of 0.5 m m  (0.02 in) , 1.0 m m  (0.04
in) , and 2.5 m m  (0.10 in)  diam eter.

 

 

AP1 8 SRN 3
Kit  includes rectangular apertures of 0.5 m m  (0.02 in) , 1.0 m m
(0.04 in) , and 2.5 m m  (0.10 in)  wide. Each kit  also includes a
thread-on housing, Teflon®  FEP®  lens, and o- r ing.

 

 

APG1 8 S 1
Kit  with glass lens to protect  plast ic sensor lens from  chem ical
environm ents and weld splat ter dam age.
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Br ack et s

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

Ho le cen t er  sp acin g :  A =  36.0
Ho le size:  A =  ø 5.3, B =  ø 18.0

SMBS1 8 - 2 - 1

• 30%  glass- filled PBT

M18 - 1 x 6G

 4.5
ø28

SMB1 8 A

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

• 12-ga. stainless steel

• 18 m m  sensor
m ount ing hole

• Clearance for M4 (# 8)
hardware

30

41

46

A B
C

Ho le cen t er  sp acin g :  A to B =  24.2
Ho le size:  A =  ø 4.6, B =  17.0 ×  4.6, C =  ø 18.5

SMB1 8 FA..

• Swivel bracket  with t ilt
and pan m ovem ent  for
precision adjustm ent

• Easy sensor m ount ing to
ext ruded rail T-slots

• Met r ic and inch size bolts
available

• 18 m m  sensor m ount ing
hole

66

69
A

B

Ho le size:  B= ø 18.1

Mod el Bo l t  Th r ead  ( A)

SMB18FA 3/ 8 -  16 ×  2 in

SMB18FAM10 M10 -  1.5 ×  50

SMB18FAM12 n/ a;  no bolt  included.
Mounts direct ly to 12 m m
(½  in)  rods

For addit ional brackets, check the current  Banner catalog or visit  www.bannerengineering.com .  All m easurem ents are
listed in m illim eters, unless noted otherwise.

Ref lect o r s

BRT- 2 X2

• Square, acrylic target

• Reflect ivity factor:  1.0

• Max. tem perature:  + 50 ° C
(+ 122 º F)

• Opt ional brackets are available

• Approxim ate size:  51 m m  ×  51
m m

BRT- 8 4 X8 4 A

• Square, acrylic target

• Reflect ivity Factor:  2.0

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

• Approxim ate size:  84 m m  ×  84
m m

M18-3 Nickel-Plated Brass 18 m m  Barrel Sensors   
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BRT- 4 0 X1 9 A

• Rectangular, acrylic target

• Reflect ivity Factor:  1.3

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

• Approxim ate size:  19 m m  ×  60
m m  overall;  19 m m  ×  40 m m
reflector

BRT- 6 0 X4 0 C

• Rectangular, acrylic target

• Reflect ivity Factor:  1.4

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

• Opt ional brackets are available

• Approxim ate size:  40 m m  ×  60
m m

BRT- 8 4

• Round, acrylic target

• Reflect ivity Factor:  1.4

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

• Opt ional brackets are available

• Size:  84 m m  diam eter

• Mount ing Hole:  4.5 m m  diam eter

Ret r o r ef lect i v e Tap e

Mod el Ref lect i v

i t y

Fact o r

Max im u m

Tem p er at u r

e

Size

BRT-

THG- 2 - 1 0 0

0.7 + 60 ° C
(+ 140 ° F)

50 m m  (2 in)
wide, 2.5 m  (100

in)  long

Ban n er  En g in eer in g  Cor p . Lim i t ed  W ar r an t y

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.

Cop y r ig h t  No t ice

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. For the m ost  recent  version of any docum entat ion, refer to:  www.bannerengineering.com .  ©  Banner Engineering Corp. All r ights reserved.
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