
Qu ick  St ar t  Gu id e

Laser displacem ent  sensor with both analog and discrete (switched)  outputs

This guide is designed to help you set  up and install the L-GAGE®  LE Laser Gauging Sensor. For com plete inform at ion on
program m ing, perform ance, t roubleshoot ing, dim ensions, and accessories, please refer to the I nst ruct ion Manual at  
www.bannerengineering.com .  Search for p/ n 175094 to view the m anual. Use of this docum ent  assum es fam iliar ity with
pert inent  indust ry standards and pract ices.

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.

Feat u r es an d  I n d icat o r s

Power LED
Indicator

Analog Output
LED Indicator

Display

Discrete Output
LED Indicator

Push Buttons

Figure 1. LE Analog Sensor Features

Three LED indicators provide ongoing indicat ion of the sensing
status.

An alog  Ou t p u t  LED I n d icat o r

Solid Am ber =  Displayed distance is within the taught  analog
output  window

Off =  Displayed distance is outside the taught  analog output
window

Pow er  LED I n d icat o r

Solid Green =  Norm al operat ion, power On and laser On

Flashing Green (1 Hz)  =  Power On and laser Off ( laser enable
m ode)

Discr et e Ou t p u t  LED I n d icat o r

Solid Am ber =  Discrete Output  is On

Off =  Discrete Output  is Off

Laser  Descr ip t ion  an d  Saf et y  I n f o r m at ion

CAUTI ON:  Use of cont rols or adjustm ents or perform ance of procedures other than those specified
herein m ay result  in hazardous radiat ion exposure. Do not  at tem pt  to disassem ble this sensor for
repair. A defect ive unit  m ust  be returned to the m anufacturer.

Class 2  Laser  Mod els

CAUTI ON:  Nev er  st ar e d i r ect l y  in t o  t h e sen so r  len s. Laser light  can dam age your eyes. Avoid
placing any m irror- like object  in the beam . Never use a m irror as a ret roreflect ive target .

For  Saf e Laser  Use -  Class 2  Laser s

• Do not  stare at  the laser.

• Do not  point  the laser at  a person’s eye.

• Mount  open laser beam  paths either above or below eye level, where pract ical.

• Term inate the beam  em it ted by the laser product  at  the end of its useful path.

Reference I EC 60825-1: 2007, Sect ion 8.2.
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Class 2  Laser s

Class 2 lasers are lasers that  em it  visible radiat ion in the wavelength range from  400
nm  to 700 nm , where eye protect ion is norm ally afforded by aversion responses,
including the blink reflex. This react ion m ay be expected to provide adequate
protect ion under reasonably foreseeable condit ions of operat ion, including the use of
opt ical inst rum ents for int rabeam  viewing.

Figure 2. FDA (CDRH)  warning label

(Class 2)

Class 2  Laser  Saf et y  No t es

Low-power lasers are, by definit ion, incapable of causing eye injury within the
durat ion of a blink (aversion response)  of 0.25 seconds. They also m ust  em it  only
visible wavelengths (400 to 700 nm ) . Therefore, an ocular hazard m ay exist  only if
individuals overcom e their natural aversion to br ight  light  and stare direct ly into the
laser beam .

Class 1  Laser  Mod els

Class 1 lasers are lasers that  are safe under reasonably foreseeable condit ions of
operat ion, including the use of opt ical inst rum ents for int rabeam  viewing.

COMPLIES WITH IEC 60825-1:2007

CLASS 1
LASER PRODUCT

Output Complies with 21 CFR 1040.10 
and 1040.11 except for deviations 
pursuant to Laser Notice N o. 50, 

dated June 24, 200 7.

Figure 3. FDA (CDRH)  warning label

(Class 1)

Laser  w av elen g t h :  650
nm

Ou t p u t :  <  0.22
m W

Pu lse Du r at ion :  150 µs to
900 µs

Sen sor  I n st a l la t ion

NOTE:  Handle the sensor with care during installat ion and operat ion. Sensor windows soiled by
fingerprints, dust , water, oil,  etc. m ay create st ray light  that  m ay degrade the peak perform ance of the
sensor. Blow the window clear using filtered, com pressed air , then clean as necessary using 70%
isopropyl alcohol and cot ton swabs or water and a soft  cloth.

Sen sor  Or ien t at ion

Correct  sensor- to-object  or ientat ion is im portant  to ensure proper sensing. See the following figures for exam ples of
correct  and incorrect  sensor- to-object  or ientat ion as certain placem ents m ay pose problem s for sensing distances.

IncorrectCorrect

Figure 4. Orientat ion by a wall

IncorrectCorrect

Figure 5. Orientat ion in an opening

IncorrectCorrect

Figure 6. Orientat ion for a turning object
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IncorrectCorrect

Figure 7. Orientat ion for a height  difference

IncorrectCorrect

Figure 8. Orientat ion for a color or luster

difference

Sen sor  Mou n t in g

1. I f a bracket  is needed, m ount  the sensor onto the bracket .

2. Mount  the sensor (or the sensor and the bracket )  to the m achine or equipm ent  at  the desired locat ion. Do not
t ighten at  this t im e.

3. Check the sensor alignm ent .

4. Tighten the screws to secure the sensor (or the sensor and the bracket )  in the aligned posit ion.

W ir in g  Diag r am s
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Figure 9. Analog Current  Model
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Figure 10. Analog Voltage Model
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Figure 11. LE550 Display in Run Mode

The display is a 2- line, 8-character LCD. The m ain screen is
the Run m ode screen, which shows the real- t im e distance
m easurem ent  and the analog output  m easurem ent .

Bu t t on s

Use the sensor but tons Dow n ,  Up ,  En t er ,  and Escap e  to program  the sensor and to access sensor inform at ion.
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 Dow n  an d  Up  Bu t t on s

Press Dow n  and Up  to:

• Access the Quick Menu from  Run m ode

• Navigate the m enu system s

• Change program m ing set t ings

When navigat ing the m enu system s, the m enu item s loop.

Press Dow n  and Up  to change set t ing values. Press and hold the but tons to cycle through num eric values.
After changing a set t ing value, it  slowly flashes unt il the change is saved using the En t er  but ton.

En t er  Bu t t on

Press En t er  to:

• Access the Sensor Menu from  Run m ode

• Access the subm enus

• Save changes

I n the Sensor Menu, a check m ark  in the lower r ight  corner of the display indicates that  pressing En t er
accesses a subm enu.

Press En t er  to save changes. New values flash rapidly and the sensor returns to the parent  m enu.

Escap e Bu t t on

Press Escap e  to:

• Leave the current  m enu and return to the parent  m enu

• Return to Run m ode from  the Quick Menu

I m p or t an t :  Pressing Escap e  discards any unsaved program m ing changes.

I n the Sensor Menu, a return arrow  in the upper left  corner of the display indicates that  pressing Escap e

returns to the parent  m enu.

Press and hold Escap e  for 2 seconds to return to Run m ode from  any m enu or rem ote teach.

Sen sor  Pr og r am m in g

Program  the sensor using the but tons on the sensor or the rem ote input  ( lim ited program m ing opt ions) .

From  Run m ode, use the but tons to access the Quick Menu and the Sensor Menu. See Quick Menu on page 5, Sensor

Menu (MENU)  on page 6, and the inst ruct ion m anual (p/ n 175094)  for m ore inform at ion on the opt ions available from
each m enu. For TEACH opt ions, follow the TEACH inst ruct ions in the inst ruct ion m anual.

I n addit ion to program m ing the sensor, use the rem ote input  to disable the but tons for security, prevent ing unauthorized
or accidental program m ing changes. See the inst ruct ion m anual for m ore inform at ion.

from Run Mode

Access
Quick Menu

Access
Sensor Menu

See Figure 13 on page 5 See Figure 14 on page 6

Figure 12. Accessing the LE Menus
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Qu ick  Men u

The sensor includes a Quick Menu with easy access to view and change the analog and discrete output  switch points.

Access the Quick Menu by pressing Dow n   or Up   from  Run m ode. When in the Quick Menu, the current  distance
m easurem ent  displays on the first  line and the m enu nam e and the analog value alternate on the second line of the

display. Press En t er   to access the switch points. Press Dow n   or Up   to change the switch point  to the desired

value. Press En t er   to save the new value and return to the Quick Menu.

Quick Menu
4mA Pt (value)

MENU

20mA Pt (value)

SPt1 (value)

SPt2 (value)

access Sensor
Menu (Top Menu)

Run
Mode

Spt2 not available unless in 
Window Mode

set value with

or

Save setting
and return to
Quick Menu

Cancel and
return to
Quick Menu

Figure 13. Quick Menu Map (Window Mode)
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Sen sor  Men u  ( MENU)

Access the Sensor Menu by pressing En t er   from  Run m ode. The Sensor Menu is also accessible from  the Quick Menu:

navigate to MENU  and press En t er  .  The Sensor Menu includes several subm enus that  provide access to view and
change sensor set t ings and to view sensor inform at ion.

Run
Mode

Enter Quick Menu Loop
(see Quick Menu diagram)

MENU A_OUT

MENU D_OUT

MENU INPUT

LE Series User Interface

Enter

Top Menu

(Continued on right side)

(Continued from left)

Top Menu

MENU MEASURE

MENU DISPLAY

MENU INFO

MENU RESET

Sub Menus

Top Menu Sub Menus

or

or

Go Back to Parent Menu

Select Menu Item

Press to Save Setting

Press and Hold to Go Back
to Run Mode

OffDly  0 ms
Off1Sho  0 ms
OnDly  0 ms
On1Sho  0 ms

Adj20mA 1000 mm

Adj4mA 100 mm

Tch4mA 100 mm
Tch20mA 1000 mmTch2Pt Tch20mA

Tch2Pt Tch4mA

WndSize 300 mm
Tch12mA 500 mmTchMid Tch12mA

TchMid WndSize

Slope Negative
Slope Positive

LossSig 20.5 mA
LossSig Hold

LossSig 3.5 mA

TchSPt1 100 mm
TchSPt2 1000 mmTch2Pt TchSPt2

Tch2Pt TchSPt1

WndSize 300 mm
TchMdPt 500 mmTchMid TchMdPt

TchMid WndSize

Mode Health
Mode Alarm

Timer On1Sho

Timer OffDly

Polarity NPN
Polarity PNP

Mode SPt
Mode SPt
Mode Wnd
Mode Wnd

Active High
Active Low

Type LasrEnbl
Type Teach

Type Trigger
Type SyncMstr
Type SyncSlve
Type Disabled

Trigger Average
Trigger Sample

Speed Standard
Speed Fast

Speed Medium
Speed Slow

Trigger Max
Trigger Min
Trigger Range
Trigger TrackMax
Trigger TrackMin

Timer Off1Sho
Timer OnDly

AdjSPt2 1000 mm

AdjSPt1 100 mm

Sleep 1min
Sleep Disabled

Units in
Units mm

View Invert

View Normal

Sleep 5min
Sleep 15min
Sleep 60min

Version 1.0.0

Model LE550I
P/N 86748
S/N F..S..P..D..

A_OUT Adj4mA

A_OUT Adj20mA

A_OUT Tch2pt

A_OUT TchMid

A_OUT Slope

A_OUT LossSig

D_OUT Tch2Pt

D_OUT TchMid

D_OUT Mode

D_OUT Polarity

D_OUT Timer

INPUT Active

INPUT Type

MEASURE Trigger

MEASURE Speed

D_OUT AdjSPt1

D_OUT AdjSPt2

DISPLAY Sleep

DISPLAY Units

DISPLAY View

INFO Version

INFO Model

INFO P/N

INFO S/N

RESET No

RESET Yes

Default Setting

Thrshld Object
Thrshld Backgrnd

D_OUT Thrshld(in SPt mode only)

Figure 14. LE550 Sensor Menu Map (Analog Models)
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Sp eci f i cat ion s

Su p p ly  Vo l t ag e ( Vcc)

12 to 30 V dc

Pow er  an d  Cu r r en t  Con su m p t ion , ex clu siv e o f  load

Nor m al  Ru n  Mod e:  1.7 W, Current  consum pt ion <  70 m A at  24
V dc

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

Protected against  reverse polar ity and t ransient  overvoltages

Sen sin g  Beam

Class 2 laser m odels:  visible red, 650 nm

Class 1 laser m odels:  visible red, 650 nm

Sen sin g  Ran g e

LE250:  100 m m  (3.94 in)  to 400 m m  (15.75 in)

LE550:  100 m m  (3.94 in)  to 1000 m m  (39.37 in)

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

An alog  ou t p u t :  4 to 20 m A or 0 to 10 V, depending on m odel

Discr et e ou t p u t  r a t in g :  Discrete NPN/ PNP is user-configurable

Ou t p u t  Rat in g s

Discr et e Ou t p u t :  100 m A m axim um  (protected against
cont inuous overload and short  circuit )

OFF- st at e leak ag e cu r r en t —PNP:  <  10 µA at  30 V

OFF- st at e leak ag e cu r r en t —NPN:  <  200 µA at  30 V

Ou t p u t  sat u r at ion  v o l t ag e—PNP ou t p u t s:  <  3 V at  100 m A

Ou t p u t  sat u r at ion  v o l t ag e—NPN ou t p u t s:  <  1.6 V at  100 m A

An alog  cu r r en t  ou t p u t  ( LE...I  Mod els) :1 kΩ m ax. @ 24 V;
m ax. load resistance =  [ (Vcc-4.5) / 0.02 Ω]

An alog  v o l t ag e ou t p u t  ( LE...U Mod els) :  2.5 kΩ m in. load
resistance

Delay  at  Pow er  Up

2 s

Measu r em en t / Ou t p u t  Rat e

Class 2 laser m odels:  <  1 m s

Class 1 laser m odels ( fast ) :  <  1 m s

Class 1 laser m odels (std/ m ed/ slow) :  <  2 m s

Am b ien t  Lig h t  I m m u n i t y

Class 2 laser m odels:  >  10,000 lux

Class 1 laser m odels:  >  5,000 lux

Min im u m  W in d ow  Size, An alog  an d  Discr et e

LE250:  1 m m  (0.039 in)

LE550:  10 m m  (0.39 in)

Bor esig h t in g

LE250:  4 m m  radius at  400 m m

LE550:  1 cm  radius at  1 m

Rem ot e I n p u t

Al low ab le I n p u t  Vo l t ag e Ran g e:  0 to Vcc

Act iv e Low  ( in t er n a l  w eak  p u l lu p —sin k in g  cu r r en t ) :

·  High State >  4.3 V at  740 µA m ax.

· Low State <  1.3 V at  800 µA m ax.

Act iv e Hig h  ( in t er n a l  w eak  p u l ld ow n —sou r cin g  cu r r en t ) :

·  High State >  4.3 V at  1.7 m A m ax.

· Low State <  1.3 V at  1.6 m A m ax.

An alog  Reso lu t ion

LE250:  100 m m  to 250 m m :  Less than 0.02 m m

LE250:  250 m m  to 400 m m :  Less than 0.2 m m

LE550:  100 m m  to 600 m m :  Less than 0.5 m m

LE550:  600 m m  to 1000 m m :  Less than 1 m m

An alog  Lin ear i t y

LE250:  Linearity is the less of Accuracy or 0.3%  of full scale range
(±  0.9 m m )  at  any given distance

LE550:  Linearity is the lesser of Accuracy or 0.5%  of full scale
range (±  4.5 m m )  at  any given distance

Max im u m  Tor q u e

2 N·m  (17.7 in- lbs)

Rep eat ab i l i t y

See Perform ance Curves

Tem p er at u r e Ef f ect

See Perform ance Curves

Accu r acy

See Perform ance Curves

Con st r u ct ion

Hou sin g :  die-cast  zinc

W in d ow :  acrylic

Vib r at ion / Mech an ica l  Sh ock

All m odels m eet  Mil. Std. 202 G requirem ents m ethod 201A.
Also m eets I EC 60947-5-2.

Ty p ica l  Beam  Sp o t  Size1

x

y
Beam
Spot

Pattern

Dist an ce ( m m )

LE2 5 0  Mod els LE5 5 0  Mod els

1 0 0 2 5 0 4 0 0 1 0 0 5 5 0 1 0 0 0

x 3.2 2.1 1.2 8.4 10.5 12.1

y 2.2 1.5 0.9 3.5 4.2 4.9

Resp on se Tim e

Class 1  Laser

Mod els

Class 2  Laser

Mod els

Fast  2 2 m s 2 m s

Standard 10 m s 5 m s

Medium 30 m s 15 m s

Slow 100 m s 50 m s

1 Beam  spot  size is calculated as 1.6 t im es the D4σ m easured value
2 Response t im e for lateral ent ry of object  into m easurem ent  range <  5 m s
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En v i r on m en t a l  Rat in g

I EC I P67, NEMA 6

Op er at in g  Con d i t ion s

Tem p er at u r e:  −20 ° C to + 55 ° C (−4 ° F to + 131° F)

Hu m id i t y :  90%  at  + 55 ° C m axim um  relat ive hum idity (non-
condensing)

St o r ag e Tem p er at u r e

−30 ° C to + 65 ° C (−22 ° F to + 149 ° F)

Ap p l icat ion  No t e

For opt im um  perform ance, allow 10 m inutes for the sensor to
warm  up

Cer t i f i ca t ion s

Industrial
Control
Equipment

3TJJ

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

LE2 5 0  Mod els LE5 5 0  Mod els
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Figure 15. Repeatabilit y (90%  to 6%  reflectance)
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Figure 16. Repeatabilit y (90%  to 6%  reflectance)
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LE2 5 0  Mod els LE5 5 0  Mod els
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Figure 17. Accuracy (90%  to 6%  reflectance)
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Figure 18. Accuracy (90%  to 6%  reflectance)
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Figure 19. Tem perature Effect
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Figure 20. Tem perature Effect

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.
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