
Instruction Manual

Microprocessor-Based TEACH Mode Photoelect r ic Sensors

U.S. patent (s)  issued or pending

• TEACH-m ode sensors in the popular MI NI -BEAM package

• Easy push-but ton program m ing autom at ically adjusts sensit iv ity to opt im al
set t ing

• Mult iple sensing m odes include ret roreflect ive, polar ized ret ro, clear object
detect ion, diffuse, divergent , and convergent , plus glass and plast ic fiber
opt ic m odels

• Fast , 500 m icrosecond (0.5 m illisecond)  output  response

• Bipolar NPN (sinking) / PNP (sourcing)  outputs

• Easy output  program m ing elim inates the need for Light  or Dark operate
select ion

• Separate TEACH input  allows rem ote program m ing by an external device,
such as a switch or process cont roller

• LED status indicat ions for received signal st rength (using Banner's AI D™

funct ion) , power ON, and output  state

• Green Stabilit y indicator flashes when received signal level approaches the

switching threshold, also indicates Power ON

• I ntegral 2 m  (6.5 ft )  cable or 5-pin Euro-style quick-disconnect  (QD)

connector, depending on m odel;  9 m  (30 ft )  cable m odels are also available

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

Retroreflect ive Models

Model1 Sensing Mode Range or Focus2 Supply Voltage Output  Type

SME312LV Retroreflect ive, Visible red, 650 nm 5 m  (15 ft )

10 V dc to 30 V dc Bipolar NPN/ PNP
SME312LP Polarized ret roreflect ive, Visible red, 650 nm 10 m m  to 3 m  (0.4 in to 10 ft )

SME312LPC
Polarized ret roreflect ive, Visible red, 650 nm

(clear object )
1 m  (3.3 ft )  with supplied reflector

Diffuse Models

Model1 Sensing Mode Range or Focus Supply Voltage Output  Type

SME312D Diffuse, I nfrared, 880 nm 380 m m  (15 in)

10 V dc to 30 V dc Bipolar NPN/ PNPSME312DV Diffuse, Visible red, 650 nm 1100 m m  (43 in)

SME312W Divergent  Diffuse, I nfrared, 880 nm 130 m m  (5 in)

1 Standard 2 m  (6.5 ft )  cable m odels are listed. To order the 9 m  (30 ft )  cable m odel, add suffix “W/ 30”  to the m odel num ber ( for exam ple,
SME312LV W/ 30.)  To order the 5-pin Euro-style QD m odels, add suffix “QD”  ( for exam ple, SME312LVQD) . Models with a QD connector require a

m at ing cable.
2 Sensing ranges vary according to the efficiency and reflect ive area of the ret roreflector(s)  used. (Ret roreflect ive tape is not  recom m ended for use

with Clear Object  Detect ion m odels.)  See Accessories and the Banner Engineering catalog for m ore inform at ion.
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Convergent  Models

Model1 Sensing Mode Range or Focus Spot  Size at  Focus Supply Voltage Output  Type

SME312CV Convergent , Visible red, 650 nm 16 m m  (0.65 in) 1.3 m m  (0.05 in)

10 V dc to 30 V dc Bipolar NPN/ PNP

SME312CV2 Convergent , Visible red, 650 nm 43 m m  (1.7 in) 3.0 m m  (0.12 in)

SME312CVG Convergent , Visible green, 525 nm 16 m m  (0.65 in) 1.0 m m  (0.04 in)

SME312CVB Convergent , Visible blue, 475 nm

16 m m  (0.65 in) 1.8 m m  (0.07 in)

SME312CVW Convergent , Visible white, 450–650 nm

Glass Fiber Opt ic Models

Model1 Sensing Mode Range or Focus Supply Voltage Output  Type

SME312F Glass Fiber Opt ic, 880 nm  infrared

Range varies by sensing m ode and

fiber opt ics used
10 V dc to 30 V dc Bipolar NPN/ PNP

SME312FV Glass Fiber Opt ic, Visible red, 650 nm

SME312FVG Glass Fiber Opt ic, Visible green, 525 nm

SME312FVB Glass Fiber Opt ic, Visible blue, 475 nm

SME312FVW Glass Fiber Opt ic, Visible white, 450–650 nm

Plast ic Fiber Opt ic Models

Model1 Sensing Mode Range or Focus Supply Voltage Output  Type

SME312FP Plast ic Fiber Opt ic, Visible red, 650 nm

Range varies by sensing m ode and

fiber opt ics used
10 V dc to 30 V dc Bipolar NPN/ PNP

SME312FPG Plast ic Fiber Opt ic, Visible green, 525 nm

SME312FPB Plast ic Fiber Opt ic, Visible blue, 475 nm

SME312FPW Plast ic Fiber Opt ic, Visible white, 450–650 nm

Overview

Amber output
indicator LED

Bi-color green/red
indicator LED

MI NI -BEAM®  Expert™ is a com plete fam ily of sensors, all housed in the

popular, robust  and com pact  rectangular housing. Their large push but ton

and easy- to-see indicators provide easy configurat ion, alignm ent , and

m onitor ing during use.

Retroreflect ive and Polar ized Retroreflect ive Mode  m odels are excellent
for sensing relat ively sm all item s where opposed-m ode sensing is not

possible. They are recom m ended for relat ively clean environm ents where

high excess gain is not  required. Polar ized m odels filter out  unwanted
reflect ions.

Polarized Retroreflect ive Mode –  Clear Object  Detect ion  m odels reliably

detect  the presence of clear objects.

Diffuse Mode  m odels are excellent  for sensing objects of adequate size and reflect ivity at  short  range. Divergent  m odels
are useful for sensing sm all item s and t ranslucent  or t ransparent  m aterials at  close range. The SME312DV sensors
effect ively sense specular surfaces like sem i-conductor wafers, disk dr ive m edia, glass and m achined surfaces. The

collim ated opt ics of the SME312DV also perm its the sensor to be m ounted against  clear container walls, view ports and
other types of opt ical “ feed- throughs.”

Convergent  Mode  m odels are a good choice for count ing adjacent  radiused objects and for accurate posit ion sensing.

Blue, green and white beam  m odels are recom m ended for color m ark sensing.

Glass Fiber Opt ic m odels are an excellent  opt ion for sensing in t ight  or otherwise inaccessible areas. Fibers withstand
vibrat ion and shock and are im m une to elect r ical noise. Glass fibers withstand high tem peratures, ext rem e m oisture and

corrosive m aterials. Glass fibers are not  recom m ended for applicat ions requir ing bending or repeated flexing (see plast ic
fiber m odels) . Visible beam  m odels are recom m ended for color m ark sensing.
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Plast ic Fiber Opt ic m odels are an excellent  opt ion for sensing in t ight  or otherwise inaccessible areas. Fibers withstand
vibrat ion and shock and are im m une to elect r ical noise. Plast ic fibers funct ion well at  tem peratures from  –30°  to + 70°  C (–
20°  F to + 158°  F) , and stand up to repeated flexing. Most  are easy to shorten in the field, for custom  installat ions. Plast ic
fibers are not  recom m ended for severe environm ents (see glass fiber m odels) . Plast ic fiber opt ic sensors are recom m ended
for color m ark sensing.

Status I ndicators

Norm al sensor operat ion is called RUN m ode. Sensor configurat ion (set t ing the sensit iv ity threshold and select ing output
ON and OFF condit ions)  is perform ed in TEACH m ode. The two LED indicators (bi-color green/ red and am ber)  have dist inct
roles in the two operat ion m odes. I f cont rast  is m arginal, the bi-color indicator will flash green to indicate instabilit y. I f this
occurs, reconfigure or realign the sensor, or clean the sensor or fiber lenses.

The Signal St rength indicator is Banner’s exclusive AI D™ (Alignm ent  I ndicat ing Device) . I ts pulse rate increases as the
received light  signal st rength increases (during program m ing) . This feature sim plifies accurate alignm ent  during TEACH
m ode, and gives a relat ive indicat ion of sensing cont rast  between the light  and dark condit ions.

LED RUN Mode TEACH Mode

Solid green Power is on

Flashing green Sensed light  level is approaching sensing

threshold3

Solid red Sensor “sees”  its own m odulated light  source;  pulse rate is proport ional to the

received light  signal st rength4

Am ber on Outputs conduct ing Ready to TEACH output  ON condit ion

Am ber off Outputs not  conduct ing Ready to TEACH output  OFF condit ion

Rem ote Configurat ion

The rem ote funct ion can be used to configure the sensor rem otely or to disable the push but ton for security. Connect  the

gray wire of the sensor to ground (0 V dc) , with a rem ote program m ing switch connected between them . Pulse the rem ote

line according to the diagram s in the configurat ion procedures. The length of the individual program m ing pulses is equal to

the value T where:  0.04 seconds ≤ “T”  ≤ 0.8 seconds

I nstallat ion

W iring Diagram s

Cabled Models QD Models

bn

Remote
Teach

bu
wh
bk
gy

+ 10-30V dc–
Load
Load

bn

Remote
Teach

bu
wh
bk
gy

+ 10-30V dc–
Load
Load

3 This is the Stabilit y indicator, which signals when m aintenance, realignm ent , or reconfigurat ion is needed during RUN m ode.
4 The faster the pulse rate, the st ronger the light  signal.
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Glass Fiber I nstallat ion

O-ring

Retaining  Clip

1. I nstall the O- r ing (supplied with the fiber)  on each fiber end, as
shown in the drawing.

2. While pressing the fiber ends firm ly into the ports on the sensor
front , slide the U-shaped retaining clip (supplied with the sensor)
into the slot  in the sensor 's barrel, unt il it  snaps into place.

Plast ic Fiber I nstallat ion

Trimmed fiber
control ends

Plastic fiber
emitter port

Plastic fiber
receiver port

Gripper
Unlock

Lock
Adapters for
0.25- and 0.5-mm fibers

Sensor Face

1. With supplied fiber cut ter, m ake a clean cut  at  the cont rol

ends of fibers.

2. Unlock the fiber gr ipper as shown in the drawing.

3. Apply appropriate fiber adaptors to the fiber, if needed.

4. Gent ly insert  the prepared fiber ends into the ports as far

as they will go.

5. Slide the fiber gr ipper back to lock, as shown in the

drawing.

Stat ic Teach

Sensor positions 
threshold between 
taught conditions

Output OFF Output ON

2nd Taught
Condition

1st Taught
Condition

The two sensing condit ions m ay be presented in either order. The condit ion

presented first  is the condit ion for which the output  will energize ( the “Output

ON”  target ) .

Sensit iv ity is autom at ically set  (and opt im ized)  when teaching the sensor the
ON and OFF condit ions. When the push but ton is clicked, the sensor sam ples
each sensing condit ion and registers it  into m em ory. After the second sensing

condit ion is registered, the MI NI -BEAM Expert  autom at ically sets the sensit iv ity

to the opt im um  value for the applicat ion, and then returns to RUN m ode.

Push but ton (0.04 seconds ≤ “Click”  ≤ 0.8 seconds) ;  Rem ote line (0.04
seconds ≤ “T”  ≤ 0.8 seconds)

1. Access TEACH m ode.

Method Act ion Result

Via push but ton Press and hold push but ton unt il the bi-color (green/
red)  indicator begins to flash red, or turns OFF.

Push but ton m ethod only:  The am ber LED is on. The
red LED pulses to indicate relat ive received signal
st rength. The sensor is ready for the output  ON
condit ion.

Via rem ote line No act ion required;  sensor is ready for 1st  sensing
condit ion.
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2. Teach the first  sensing condit ion.

Method Act ion Result

Via push but ton Present  the first  sensing condit ion and click the push

but ton.

The am ber LED is off. The red LED pulses to indicate

relat ive signal st rength. The sensor registers the
output  ON condit ion and is ready for the output  OFF
condit ion.Via rem ote line Present  the first  sensing condit ion and single-pulse the

rem ote line.

3. Teach the second sensing condit ion and return to RUN m ode.

Method Act ion Result

Via push

but ton

Present  the second sensing condit ion

and click the push but ton.
I f the teach is accepted the green LED is on (or flashes if the signal is

close to the switching threshold)  and the am ber LED is off unt il the
sensing condit ion changes;  the sensor registers the output  OFF
condit ion, posit ions the threshold, and returns to RUN m ode.

I f the teach is not  accepted, the am ber LED is on and the red LED pulses
to indicate the relat ive received signal st rength. The sensor returns to its

wait  state and is ready for the first  sensing condit ion.

Via rem ote line Present  the second sensing condit ion
and single-pulse the rem ote line.

NOTE: The sensor returns to RUN m ode if the first  TEACH condit ion is not  registered within 90 seconds. TEACH m ode m ay be

cancelled before either the first  or second condit ion by holding the push but ton depressed for m ore than two seconds.

Enabling or Disabling the Push But ton

I n addit ion to its program m ing funct ion, the rem ote line m ay be used to disable the push but tons for security. Disabling

the push but tons prevents undesired tam pering with the sensor configurat ion set t ings.

1. Connect  the sensor’s gray wire.

2. Four-pulse the rem ote line to enable or disable the push but ton.

The sensor toggles between enable and disable set t ings and returns to RUN m ode.

MI NI -BEAM SME312 Expert  Series   
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Specificat ions

Supply Voltage and Current

10 V dc to 30 V dc (10%  m axim um  ripple)  at  less than 45 m A,

exclusive of load

Supply Protect ion Circuit ry

Protected against  reverse polar ity and t ransient  voltages

Adjustm ents

Push-but ton TEACH m ode sensit iv ity set t ing;  rem ote TEACH m ode

input  is provided

I ndicators

Two LEDs:  am ber and bi-color green/ red

Construct ion

Reinforced therm oplast ic polyester housing, totally encapsulated, o-

r ing seal, acrylic lenses, and stainless steel screws.

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

Connect ions

PVC- jacketed 5-conductor 2 m  (6.5 ft )  or 9 m  (30 ft )  unterm inated

cable, or 5-pin Euro-style quick-disconnect  (QD)  fit t ing are available.

QD cables are ordered separately.

Applicat ion Notes

The first  condit ion presented during TEACH m ode becom es the output

ON condit ion.

Output  Configurat ion

Bipolar:  One current  sourcing (PNP)  and one current  sinking (NPN)
open-collector t ransistor

Output  Rat ing

150 m A m axim um  each output  at  25°  C, derated to 100 m A at  70°  C

(derate ≈1 m A per ° C)

Off-state leakage current :  less than 5 μA at  30 V dc

ON-state saturat ion current :  less than 1 V at  10 m A;  less than 1.5 V at
150 m A

Output  Protect ion Circuit ry

Protected against  false pulse on power-up and cont inuous overload or

short -circuit  of outputs

Output  Response Tim e

Sensors will respond to either a “ light ”  or a “dark”  signal of 500

m icroseconds or longer durat ion, 1 kHz m ax.

NOTE: 1 second delay on power-up;  outputs do not
conduct  during this t im e.

Repeatability

100 m icroseconds (all m odels)

Rat ing

Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 6, 12, and 13;  I EC I P67

Operat ing Condit ions

Tem perature:  –20°  to + 70°  C (–4°  to + 158°  F)

Max. Relat ive Hum idity:  90%  at  50°  C (non-condensing)

Dim ensions

Cabled Models

(Suffix E, EL, EPD, R, RL, RPD, LV, LVAG, LP, LPC, D, C, C2,

CV, CV2, CVG, CV2G, CVB, CV2B, CVW )

3.2 mm (0.13”) 12.2 mm (0.48”)

3 mm dia Clearance (2)

M18 × 1 × 15 mm Thread
(Mounting nut supplied)

27.4 mm (1.08”)
53.3 mm (2.10”)

19.1 mm (0.75”)

Mounting peg
(6.3 mm dia × 2.5 mm)

2 m (6.5’) Cable

30.7 mm
(1.21”)

24.1 mm
(0.95”)

Divergent  Diffuse Models

(Suffix DBZ and W)

3 mm dia Clearance (2)

Bezel

18.0 mm (0.71”)

13.2 mm (0.52”)39.1 mm
(1.54”)
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Glass Fiber Models

(Suffix F, FV, FVB, FVG, FVW)

M18 x 1 x 19 mm Thread
(Mounting Nut Supplied)

57.5 mm (2.27")

31.2 mm (1.23")

Fiber Optic Fitting

Plast ic Fiber Models

(Suffix FP, FPB, FPG, FPH, FPW)

 3.2 mm (0.13”) 12.2 mm (0.48”)

3 mm dia clearance (2)

Fiber
Optic
Fitting

22.3 mm
(0.88”)

16.2 mm
(0.64”)

42.1 mm
(1.66”)

19.1 mm
(0.75”)

Mounting Peg
(6.3 mm dia × 2.5 mm)

2 m (6.5’) Cable

30.7 mm
(1.21”)

24.1 mm
(0.95”)

QD Models

20.0 mm
(0.79”)

12 mm Thread
Quick-disconnect

Perform ance Curves

Retroreflect ive

Excess Gain Beam  Pat tern Excess Gain Beam  Pat tern

1

10

100

1000

.10 m
.33'

1.0 m
3.3'

10 m
33'

.01 m
.033'

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312LV
Retroreflective Mode

5 m
15'

4 m
12'

3 m
9'

2 m
6'

1 m
3'

0

0

25 mm

50 mm

75 mm

25 mm

50 mm

75 mm

0

1.0"

2.0"

3.0"

1.0"

2.0"

3.0"

DISTANCE

SME312LV

Retroreflective Mode

1

10

100

0.1 m
0.3'

1 m
3'

10 m
30'

.01 m
0.03'

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312LP

Retroreflective Mode

3.0 m
10'

2.4 m
8'

1.8 m
6'

1.2 m
4'

.6 m
2'

0

0

20 mm

40 mm

60 mm

20 mm

40 mm

60 mm

0

0.8"

1.6"

2.4"

0.8"

1.6"

2.4"

DISTANCE

SME312LP
Retroreflective Mode

1

10

100

.1 m
.33'

1.0 m
3.3'

10.0 m
33'

.01 m
.033'

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312LPC
Retroreflective

Mode

with BRT-2X2 
Reflector

with BRT-77X77
Reflector

2.5 m
8.3'

2 m
6.6'

1.5 m
5'

1 m
3.3'

.5 m
1.7'

0

0

50 mm

100 mm

150 mm

50 mm

100 mm

150 mm

0

2"

4"

6"

2"

4"

6"

DISTANCE

SME312LPC
Retroreflective Mode

with BRT-2X2 
Reflector

with BRT-77X77
Reflector
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Diffuse

Diffuse-m ode perform ance based on 90%  reflectance white test  card.

Excess Gain Beam  Pat tern Excess Gain Beam  Pat tern

375 mm
15.0"

300 mm
12.0"

225 mm
9.0"

150 mm
6.0"

75 mm
3.0"

0

0

5 mm

10 mm

15 mm

5 mm

10 mm

15 mm

0

0.2"

0.4"

0.6"

0.2"

0.4"

0.6"

DISTANCE

SME312D
Diffuse Mode

1

10

100

10 mm
0.4"

100 mm
4.0"

1000 mm
40"

10000 mm
400"

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312DV
Diffuse Mode

1250 mm
50.0"

1000 mm
40.0"

750 mm
30.0"

500 mm
20.0"

250 mm
10.0"

0

0

5 mm

10 mm

15 mm

5 mm

10 mm

15 mm

20 mm

0

0.2"

0.4"

0.6"

20 mm 0.8"

0.2"

0.4"

0.6"

0.8"

DISTANCE

SME312DV
Diffuse Mode

1

10

100

10 mm
.4"

100 mm
4"

1000 mm
40"

1 mm
.04"

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312W

Diffuse Mode

125 mm
5.0"

100 mm
4.0"

75 mm
3.0"

50 mm
2.0"

25 mm
1.0"

0

0

7.5 mm

15.0 mm

22.5 mm

7.5 mm

15.0 mm

22.5 mm

0

0.3"

0.6"

0.9"

0.3"

0.6"

0.9"

DISTANCE

SME312W
Diffuse Mode

Convergent

Excess Gain Beam  Pat tern Excess Gain Beam  Pat tern

1

10

100

10 mm
.4"

100 mm
4"

1000 mm
40"

1 mm
.04 "

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312CV

Convergent Mode

37.5 mm
1.5 "

30 mm
1.2 "

22.5 mm
0.9 "

15 mm
0.6 "

7.5 mm
0.3 "

0

0

1.0 mm

2.0 mm

3.0 mm

1.0 mm

2.0 mm

3.0 mm

0

0.04 "

0.08 "

0.12 "

0.04 "

0.08 "

0.12 "

DISTANCE

SME312CV
Convergent Mode

1

10

100

10 mm
.4"

100 mm
4"

1000 mm
40"

1 mm
.04 "

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312CV2

Convergent Mode

125 mm
5"

100 mm
4"

75 mm
3"

50 mm
2"

25 mm
1"

0

0

1.0 mm

2.0 mm

3.0 mm

1.0 mm

2.0 mm

3.0 mm

0

0.04"

0.08"

0.12"

0.04"

0.08"

0.12"

DISTANCE

SME312CV2
Convergent Mode

1

10

100

1 mm
.04 in

10 mm
.4 in

100 mm
4 in

.1 mm
.004 in

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312FPG
SME312FPB
SME312FPW

Diffuse Mode
Plastic Fiber

PBT46U Fiber

37.5 mm
1.5"

30 mm
1.2"

22.5 mm
0.9"

15 mm
0.6"

7.5 mm
0.3"

0

0

1.0 mm

2.0 mm

3.0 mm

1.0 mm

2.0 mm

3.0 mm

0

0.04"

0.08"

0.12"

0.04"

0.08"

0.12"

DISTANCE

SME312CVG
SME312CVB
SME312CVW
Convergent Mode
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Glass Fiber Opt ic

Excess Gain Beam  Pat tern Excess Gain Beam  Pat tern

1

10

100

.1 m
.33'

1 m
3.3'

10 m
33'

.01 m
.033'

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312F
Opposed Mode

Glass Fibers

IT23S Fibers
w/L9 lenses

IT23S 
Fibers

IT13S 
Fibers 500 mm

20"
400 mm

16"
300 mm

12"
200 mm

8"
100 mm

4"
0

0

25 mm

50 mm

75 mm

25 mm

50 mm

75 mm

0

1"

2"

3"

1"

2"

3"

DISTANCE

SME312F
Opposed Mode

IT13S IT23S

1

10

100

10 mm
.4"

100 mm
4"

1000 mm
40"

1 mm
.04 "

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312F

Diffuse Mode
Glass Fibers

BT23S Fiber

BT13S Fiber

37.5 mm
1.5 "

30 mm
1.2 "

22.5 mm
0.9 "

15 mm
0.6 "

7.5 mm
0.3 "

0

0

0.65 mm

1.3 mm

1.9 mm

0.65 mm

1.3 mm

1.9 mm

0

0.025 "

0.050 "

0.075 "

0.025 "

0.050 "

0.075 "

DISTANCE

SME312F
Diffuse Mode

BT23SBT13S

1

10

100

10 mm
.40"

100  mm
4.0"

1000 mm
40"

1 mm
.04"

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312FV

Opposed Mode

IT13S Fiber

IT23S Fiber

250 mm
10"

200 mm
8"

150 mm
6"

100 mm
4"

50 mm
2"

0

0

25 mm

50 mm

75 mm

25 mm

50 mm

75 mm

0

1"

2"

3"

1"

2"

3"

DISTANCE

SME312FV
Opposed Mode

IT13S IT23S

1

10

100

1 mm
.04 "

10 mm
.40 "

100 mm
4"

.1 mm
.004 "

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312FV

Diffuse Mode

BT23S Fiber

BT13S Fiber

25 mm
1.0 "

20 mm
0.8 "

15 mm
0.6 "

10 mm
0.4 "

5 mm
0.2 "

0

0

0.65 mm

1.30mm

1.95 mm

0.65 mm

1.30 mm

1.95 mm

0

0.025 "

0.050 "

0.075 "

0.025 "

0.050 "

0.075 "

DISTANCE

SME312FV
Diffuse Mode

BT23SBT13S

1

10

100

1 mm
0.04 "

10 mm
0.40 "

100 mm
4.0 "

.1 mm
.004 "

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312FVG
SME312FVB
SME312FVW
Diffuse Mode

BT23S Fiber

BT13S Fiber

40 mm
1.5"

32 mm
1.2"

24 mm
0.9"

16 mm
0.6"

8 mm
0.3"

0

0

1.0 mm

1.0 mm

0

0.04"

0.04"

2.0 mm 0.08"

3.0 mm

2.0 mm 0.08"

0.12"

3.0 mm 0.12"

DISTANCE

BT23SBT13S

SME312FVG
SME312FVB
SME312FVW

Diffuse Mode

Plast ic Fiber Opt ic

Excess Gain Beam  Pat tern Excess Gain Beam  Pat tern

1

10

100

10 mm
.40 "

100 mm
4.0 "

1000 mm
40"

1 mm
.04 "

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312FP
Opposed Mode
Plastic Fibers

PIT46U Fiber
PIT26U Fiber

125 mm
5"

100 mm
4"

75 mm
3"

50 mm
2"

25 mm
1"

0

0

15 mm

30 mm

45 mm

15 mm

30 mm

45 mm

0

0.6"

1.2"

1.8"

0.6"

1.2"

1.8"

DISTANCE

SME312FP
Opposed Mode

PIT46UPIT26U

1

10

100

1 mm
.04 "

10 mm
.4"

100 mm
4"

.1 mm
.004 "

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312FP
Diffuse Mode
Plastic Fibers

PBT46U Fiber

PBT26U Fiber
37.5 mm

1.5 "
30 mm

1.2 "
22.5 mm

0.9 "
15 mm

0.6 "
7.5 mm

0.3 "
0

0

1.2 mm

2.5 mm

3.8 mm

1.2 mm

2.5 mm

3.8 mm

0

0.05 "

0.10 "

0.15 "

0.05 "

0.10 "

0.15 "

DISTANCE

SME312FP
Diffuse Mode

PBT46UPBT26U
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Excess Gain Beam  Pat tern Excess Gain Beam  Pat tern

1

10

100

1 mm
.04 in

10 mm
.4 in

100 mm
4 in

.1 mm
.004 in

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

SME312FPG
SME312FPB
SME312FPW

Diffuse Mode
Plastic Fiber

PBT46U Fiber

20 mm
0.75"

16 mm
0.60"

12 mm
0.45"

8 mm
0.30"

4 mm
0.15"

0

0

1.0 mm

2.0 mm

3.0 mm

1.0 mm

2.0 mm

3.0 mm

0

0.04"

0.08"

0.12"

0.04"

0.08"

0.12"

DISTANCE

PBT46U

SME312FPG
SME312FPB
SME312FPW

Diffuse Mode
Plastic Fiber

Troubleshoot ing

I f the MI NI -BEAM Expert ’s Power LED alternately flashes red/ green, this indicates a m icroprocessor m em ory error. To clear
the error, re- teach the sensor or cycle the power ON and OFF and re- teach the sensor. I f this does not  solve the problem ,
or if it  occurs frequent ly, replace the sensor.

Accessories

Retroreflect ive Targets

Banner offers a wide select ion of high-quality ret roreflect ive targets. See your current  Banner Engineering Corp catalog for

com plete inform at ion on available m odels. Sensing range will vary, according to the ret roreflector ’s efficiency and

reflect ive area.

• For long- range applicat ions:  m odel BRT-77X77C reflector provides a range up to 2 m  (6.5') .

• For clear object  detect ion ( low-cont rast  applicat ions) :  reflector m odel BRT-2X2 is recom m ended;  one com es

bundled with each SME312LPC(QD)  sensor.

• Polar ized sensors require corner-cube type ret roreflect ive targets only;  reflect ive tape is not  recom m ended.

Before installing ret roreflect ive tape, clean the m ount ing surface with an isopropyl alcohol wipe.

Opt ional brackets for m ount ing reflect ive targets are available. See the Accessories sect ion of your current  Banner catalog

or our website at  www.bannerengineering.com .

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- 7 7 X7 7 C

• Square, acrylic target

• Reflect ivity Factor:  2.0

• Tem perature:  −20 ° C to

+ 60 ° C (−4 ° F to
+ 140 ° F)

• Opt ional brackets are
available

• Approxim ate size:  84.5
m m  ×  84.5 m m

84.5 mm
(3.3")

77 mm
(3.0")

77 mm
(3.0")

3.5 mm
(0.13")

84.5 mm
(3.3")

9 mm
(0.4")

Clear
Acrylic
Lens

BRT- TVHG

• Reflect ivity factor:  0.8

• Max. Tem perature:

+ 60 ° C (+ 140 ° F)

Ret roreflect ive tape is available in

a variety of sizes and shapes;  see

your Banner Catalog for m ore

inform at ion.

Not  recom m ended for use with

clear object  detect ion sensors.
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5 - Pin Euro- Style Cordsets

5 - Pin Threaded M1 2 / Euro- Style Cordsets—Single Ended

Model Length Style Dim ensions Pinout  ( Fem ale)

MQDC1 - 5 0 1 .5 0.50 m  (1.5 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

MQDC1 - 5 0 6 1.83 m  (6 ft )

MQDC1 - 5 1 5 4.57 m  (15 ft )

MQDC1 - 5 3 0 9.14 m  (30 ft )

MQDC1 - 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

 

MQDC1 - 5 1 5 RA 4.57 m  (15 ft )

MQDC1 - 5 3 0 RA 9.14 m  (30 ft )

Mount ing Brackets

SMB4 6 L

• Right -angle

• L bracket

• 14-ga. 316 stainless

steel 65

54

27 A

Hole center spacing: A =  16.0

Hole size: A =  16.5 ×  18.7

SMB4 6 S

• Right -angle

• S bracket

• 14-ga. 316 stainless

steel 54

43 65 16

A B

Hole center spacing: A =  16.0

Hole size: A =  16.5 ×  18.7, B =  34.0 ×  10.0

SMB4 6 U

• Right -angle

• U bracket  for sensor

protect ion

• 14-ga. 316 stainless

steel

70

54

65

16

A

B

Hole center spacing: A =  16.0

Hole size: A =  16.5 ×  18.7, B =  34.0 ×  13.0

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

Hole center spacing: A to B =  24.2

Hole size: A =  ø 4.6, B =  17.0 ×  4.6, C =  ø 18.5

MI NI -BEAM SME312 Expert  Series   
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SMB1 8 AFA..

• Protect ive, 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

• Mount ing hole for 18 m m
sensors

51

51

44

3/8-16 
UNC 

X 2 in.
ø19.8

ø18.1

Hole size: B =  ø 18.1

Model Bolt  Thread ( A)

SMB18AFA 3/ 8 -  16 ×  2 in

SMB18AFAM10 M10 -  1.5 ×  50

SMB1 8 Q

• Right -angle flanged

bracket

• 18 m m  sensor m ount ing

hole

• 12-ga. stainless steel
41

46
A

B

30
C

Hole center spacing: A to B =  24.2

Hole size: A =  ø 4.6, B =  17.0 ×  4.6, C =  ø 19.0

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

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

SMB3 1 2 PD

• 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

46

41
B

C

A

32

Hole center spacing: A to B =  24.2

Hole size: A =  ø 4.6, B =  17 ×  4.6, C =  ø 18.5

NOTE: Not  for use with plast ic fiber opt ic

sensors

SMBAMS1 8 RA

• Right -angle SMBAMS

series bracket  with 18
m m  hole

• Art iculat ion slots for 90+
°  rotat ion

• 12-ga. (2.6 m m )  cold-
rolled steel

48

45

40

A
B

C

Hole center spacing: A =  26.0, A to B =  13.0

Hole size: A =  26.8 ×  7.0, B =  ø 6.5, C =  ø 19.0

SMBAMS1 8 P

• Flat  SMBAMS series
bracket  with 18 m m  hole

• Art iculat ion slots for 90+
°  rotat ion

• 12-ga. (2.6 m m )  cold-
rolled steel

45

78

A

B

C

Hole center spacing: A =  26.0, A to B =  13.0

Hole size: A =  26.8 ×  7.0, B =  ø 6.5, C =  ø 19.0

SMB3 0 SK

• Flat -m ount  swivel bracket
with extended range of

m ot ion

• Black reinforced

therm oplast ic polyester and

316 stainless steel

• Stainless steel swivel locking

hardware included

68

57

78

A

B

Hole center spacing: A =  50.8

Hole size: A =  ø 7, B =  ø 18

  MI NI -BEAM SME312 Expert  Series
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SMB3 0 1 8 SC

• 18 m m  swivel side or

barrel-m ount  bracket

• Black reinforced

therm oplast ic polyester

• Stainless steel swivel

locking hardware

included

B

A

67

59

29

Hole center spacing: A =  50.8

Hole size: A =  ø 7.0, B =  ø 18.0

SMB3 0 SUS

• Side-m ount  swivel with

extended range of m ot ion

• Black reinforced

therm oplast ic polyester

• Stainless steel swivel locking

hardware included

A

67

58

29

B

Hole center spacing: A =  50.8, B =  24.1

Hole size: A =  ø 7, B =  ø 7.6

SMB3 1 2 S

• Stainless steel 2-axis,

side-m ount  bracket 46

B

C

A

32
20

A =  4.3 ×  7.5, B =  diam . 3, C =  3

×  15.3

SMB3 1 2 B

• Stainless steel 2-axis,

bot tom -m ount  bracket

• I ncludes m ount ing foot

5124

23

B C
A

A =  diam . 6.9, B =  4.3 ×  10.5, C

=  3.1 ×  15.2

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.

Copyright  Not 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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