
Datasheet

• Heavy duty m etal housing with 18 m m  threaded barrel m ount  and integral
m etal QD prevents sensor dam age during m achine assem bly, t ransport ,
m aintenance, and operat ion

• Right  angle "T" m ount ing fits in t ight  places, prevents sensor dam age, and
avoids personnel catch points

• Models with dedicated 3-wire output  NPN or PNP for OEM m achine builders —
designed to work with I / O block split ters for reduced wir ing costs

• Models with 4-wire com plem entary NPN or PNP outputs available

• Featuring EZ-BEAM technology provides reliable sensing without  adjustm ents

• Visible red LED m odels available in opposed, polar ized ret roreflect ive, diffuse,
and fixed- field (background suppression)  m odes

• I nfrared m odels available in fixed- field (background suppression)  m ode

• Com pletely epoxy encapsulated elect ronics to provide superior durabilit y,
especially in harsh sensing environm ents

• Sensors rated I P69K for resistance to interm it tent  high pressure washdown

• I nnovat ive dual indicator system s takes the guess work out  of sensor
perform ance m onitor ing

• Enhanced im m unity to fluorescent  lights on fixed field and diffuse sensors

• Cross talk avoidance allows two sensors to be used in close proxim ity on
polar ized ret ro, diffuse, and fixed field sensors

To order the 9 m  (30 ft )  cable m odels, add the suffix "W/ 30" to the cabled m odel num ber. For exam ple, "TM186E W/ 30".
To order the 4-pin Euro M12 integral QD m odels, add suffix Q8 ( for exam ple, TM186EQ8) . To order the 4-pin Euro M12
pigtail QD m odels:  add suffix Q5 ( for exam ple, TM186EQ5) .

Opposed Mode Sensors

Model Num ber Mode Range LED Output

TM186E

OPPOSED

20 m

Visible red 625 nm None

TM18AP6R

None

PNP, LO 3-wire

TM18RP6R PNP, DO 3-wire

TM18VP6R PNP, LO/ DO 4-wire

TM18AN6R NPN, LO 3-wire

TM18RN6R NPN, DO 3-wire

TM18VN6R NPN, LO/ DO 4-wire

Polarized Retroreflect ive

Model Num ber Mode Range LED Output

TM18AP6LP

P
POLAR RETRO

5.5 m  1 Visible red 624 nm

PNP, LO 3-wire

TM18RP6LP PNP, DO 3-wire

TM18VP6LP PNP, LO/ DO 4-wire

TM18AN6LP NPN, LO 3-wire

TM18RN6LP NPN, DO 3-wire

TM18VN6LP NPN, LO/ DO 4-wire

1 Range specified with BRT-84 reflector.

TM1 8  Series Sensors   

Original Docum ent
155853 Rev. F

3 Septem ber 2015

155853



Fixed- Field Background Suppression

Model Num ber Mode Range LED Output

TM18AP6FF25

FIXED-FIELD

25 m m

Visible red 660 nm

PNP, LO 3-wire

TM18VP6FF25 PNP, LO/ DO 4-wire

TM18AN6FF25 NPN, LO 3-wire

TM18VN6FF25 NPN, LO/ DO 4-wire

TM18AP6FF50

50 m m

PNP, LO 3-wire

TM18VP6FF50 PNP, LO/ DO 4-wire

TM18AN6FF50 NPN, LO 3-wire

TM18VN6FF50 NPN, LO/ DO 4-wire

TM18AP6FF100

100 m m

PNP, LO 3-wire

TM18VP6FF100 PNP, LO/ DO 4-wire

TM18AN6FF100 NPN, LO 3-wire

TM18VN6FF100 NPN, LO/ DO 4-wire

TM18AP6FF25I R

FIXED-FIELD

25 m m

I nfrared, 880 nm

PNP, LO 3-wire

TM18VP6FF25I R PNP, LO/ DO 4-wire

TM18AN6FF25I R NPN, LO 3-wire

TM18VN6FF25I R NPN, LO/ DO 4-wire

TM18AP6FF50I R

50 m m

PNP, LO 3-wire

TM18VP6FF50I R PNP, LO/ DO 4-wire

TM18AN6FF50I R NPN, LO 3-wire

TM18VN6FF50I R NPN, LO/ DO 4-wire

TM18AP6FF100I R

100 m m

PNP, LO 3-wire

TM18VP6FF100I R PNP, LO/ DO 4-wire

TM18AN6FF100I R NPN, LO 3-wire

TM18VN6FF100I R NPN, LO/ DO 4-wire

Diffuse Visible Mode

Model Num ber Mode Range LED Output

TM18AP6DV

DIFFUSE

500 m m Visible red 660 nm

PNP, LO 3-wire

TM18RP6DV PNP, DO 3-wire

TM18VP6DV PNP, LO/ DO 4-wire

TM18AN6DV NPN, LO 3-wire

TM18RN6DV NPN, DO 3-wire

TM18VN6DV NPN, LO/ DO 4-wire

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.
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Specificat ions

Supply Voltage and Current  -  Class 2

10 to 30 V dc (10%  m ax. r ipple within specified lim its) ;  supply current
(exclusive of load current ) :

Em it ters: 25 m A

Receivers: 20 m A

Polarized Retroreflect ive: 20 m A

Diffuse and Fixed- Field: 35 m A

Supply Protect ion Circuit ry

Protected against  reverse polar ity and t ransient  voltages

Effect ive Beam

13 m m  for opposed m ode sensors

Output  Configurat ion

NPN (current  sinking)  or PNP (current  sourcing) , depending on m odel

Light  Operate: Output  conducts when sensor receives its own (or the
em it ter ’s)  m odulated light  

Dark Operate: Output  conducts when sensor does not  receive it  own
(or the em it ter fts)  m odulated light

Connect ions

2 m  (6.5 ft )  or 9 m  (30 ft )  PVC at tached cable

I ntegral 4-pin M12/ Euro-style quick disconnect

4-pin M12/ Euro-style PVC pigtail quick disconnect

Construct ion

Housing: Zinc die cast  with nickel plat ing

Lens: PMMA or PC (opposed m ode only)

Black Cover: PBT polyester housing

Adjustm ents

Diffuse m odels only: single turn rear panel sensit iv ity cont rol

I ndicators

Two LEDs (green and am ber)

Com plem entary ( 4 - W ire)  Models

I ndicator Descript ion

Green ON Power ON

Green Flashing* Output  is overloaded

Am ber ON N.O. Output  is conduct ing

Am ber Flashing* Marginal excess gain (1 to 1.5x)

*  Not  valid for Diffuse or Fixed Field Models.

Single Output  ( 3 - W ire)  Models

I ndicator Descript ion

Green ON Power ON

Green Flashing N.A.

Am ber ON Output  is conduct ing

Am ber Flashing N.A.

Output  Protect ion Circuit ry

Protected against  false pulse on power-up and cont inuous overload or
short  circuit  of outputs

Output  Rat ing

150 m A m axim um  each output  at  25 ° C, derated to 100 m A at  70 ° C
(derate about  1 m A per ° C)

OFF- state leakage current : <  1 m icroam p at  30 V dc

ON- state saturat ion voltage: <  1 V at  10 m A dc;  <  1.5 V at  150 m A
dc

Output  Response Tim e ( TM1 8 )

Opposed m ode: 1.5 m s ON, 0.75 m s OFF

Retro: 3 m s ON and OFF

Diffuse and Fixed Field: 3 m s ON, 1.5 m s OFF

Note: 100 m s delay on power-up;  outputs do not  conduct  during this
t im e.

Repeatability ( TM1 8 )

Opposed m ode: 190 µs

Retro: 585 µs

Diffuse and Fixed Field: 185 µs

Environm ental Rat ing

I EC I P67;  quick disconnect  m odels are I EC I P69K when m ated with a
washdown rated ( I EC I P69K)  cordset

Operat ing Condit ions

−40 ° C to + 70 ° C (−40 ° F to + 158 ° F)

90%  at  + 50 ° C m axim um  relat ive hum idity (non-condensing)

Vibrat ion and Mechanical Shock

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)

Cert ificat ions

 Class 2 supply Required;  

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
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Perform ance Curves

Opposed Mode Sensors
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Polarized Retroreflect ive
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Diffuse

Excess Gain Beam  Pat tern
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• Using 1 8 %  gray test  card:
Cutoff distance will be 95%  of
value shown.

• Using 6 %  black test  card:

Cutoff distance will be 90%  of
value shown.

• Using 1 8 %  gray test  card:

Cutoff distance will be 90%  of
value shown.

• Using 6 %  black test  card:
Cutoff distance will be 85%  of
value shown.

• Using 1 8 %  gray test  card:

Cutoff distance will be 85%  of
value shown.

• Using 6 %  black test  card:

Cutoff distance will be 75%  of
value shown.
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Dim ensions

TM18 LP Cable

TM18 LP QD

30 mm dia
[1.18”]

41.1 mm
[1.62”]

26 mm
[1.03”] M18 x 1 6g

CL

CL

M18 x 1 6g

30 mm
[1.18”]

15 mm
[0.59”]

30 mm dia
[1.18”]

M12 x 1 6g

49 mm
[1.93”]

34 mm
[1.34”]

15 mm
[0.59”]

30 mm
[1.18”]

Maxim um  Torque specificat ion:  5.6 nm  or 50 in- lbs. Lockwasher and M18 nut  included.

W iring

Emitter

10 - 30V dc
1

3

NPN L.O. 3-Wire

10 - 30V dc

4
1
3

Load

PNP L.O. 3-Wire

10 - 30V dc

4

1
3

Load

W iring Key

1 =  Brown

2 =  White

3 =  Blue

4 =  Black

NPN D.O. 3-Wire

10 - 30V dc

4
1
3

Load

PNP D.O. 3-Wire

10 - 30V dc

4

1
3

Load
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QD and cabled em it ter wir ing
funct ionality is ident ical;  black and
white wires have no connect ion
when not  shown.

NPN L.O./D.O. 4-Wire

10 - 30V dc

4
2

1
3

Load

Load

PNP L.O./D.O. 4-Wire

10 - 30V dc

4
2

3
1

Load

Load

Accessories

Cordsets

4 - Pin Threaded M1 2 / Euro- Style Cordsets

Model Length Style Dim ensions Pinout  ( 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 )

Apertures

AP1 8 SCN

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.

Used with T18, TM18 m odels.

 

 

AP1 8 SRN

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.

Used with T18, TM18

 

 

APG1 8 S

Kit  with glass lens to protect  plast ic sensor lens from  chem ical environm ents and weld splat ter

dam age.

Used with S18, M18, T18, TM18, and Q4X
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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.
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