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LT SeriesLT Series

Description
Laser Confocal
Displacement Meters

Features
● Advanced “Active Confocal Measurement”

system
● 2-µm 0.08 Mil beam spot
● Resolution of 0.1 µm 0.004 Mil
● Linearity of ±0.5% of F.S.

Measuring range

Standard – 5 mm ±0.3 mm (0.20" ± 0.01")

Long-range – 28 mm ±1 mm (1.10" ± 0.04")

Stable measurement regardless of surface conditions
The confocal measurement system detects only peak beam reflection
and ignores beam intensity, which is easily affected by surface condi-
tions. Therefore, the color, luster, and texture of the target surface have
no affect on measurement.

Smallest spot size and longest distance
With a 2-µm 0.08 Mil or 7-µm 0.28 Mil diameter laser beam spot and a
working range of 5 mm 0.20" or 28 mm 1.10" (depending on the
model), the LT Series easily spans the distance required between
sensor head and target in most applications.

Thickness measurement of transparent materials
A single sensor head mounted at the side of the target can be used to
measure thickness. Unlike conventional displacement meters, the LT
Series requires no additional sensor head on the opposite side. By
detecting the peak beam reflection from the top and bottom surfaces of
the target, it achieves accurate measurement with ease.

Microscope function
High-speed auto-focus lens ensures
clear captured images.
The sensor head incorporates a
miniature CCD camera. During
measurement, a 9-inch monitor can
be used to display the target image
at 200x (Model LT-8010) or 90x
(Model LT-8110) magnification.

Waveform monitor
Real-time display of measured values.

Resolution of 0.1 µm 0.004 Mil  and linearity of ±0.5%*
The LT achieves these specifications with almost any target.

*Resolution of 0.2 µm 0.008 Mil and linearity of ±0.3% with Model
LT-8110.

The active confocal principle
KEYENCE combines the confocal
principle with a tuning fork to achieve
non-contact, laser measurement.

1.The laser beam emitted from the light
source is focused on the target
surface through an objective lens that
vibrates rapidly up and down by
means of a tuning fork.

2.The beam is reflected off the target
surface and back into the sensor and
is redirected by half-mirrors to
converge on a pinhole over a light-
receiving element.

3.A sensor determines the tuning fork’s
exact position when the laser beam
focuses on the target surface, and the
distance to the target surface is
calculated. This measuring technique
is called the active confocal principle.

Visible beam
Model LT-8110 emits a visib le
beam 7 µm 0.28 Mil in diameter.
Easy setup is ensured, even at a
distance of 28 mm 1.10".
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Applications

Confirming component height
inside an electric motor

Confirming height of bonding wire Checking thickness/profile of
contact lens

Confirming scaring depth of
pull-tab can

Specifications

epyT dradnatS

ledoM

daehrosneS 0108-TL

tinuaremaC 102V-TL

rellortnoC 1018-TL 2018-TL 5018-TL 6018-TL

egnargnirusaeM mm3.0± "10.0

ecnatsidgnitarepO mm5 "02.0

ecruosthgiL resalrotcudnocimesdeR

htgnelevaW mn076

ssalC
ADF IIssalC

CEI 1ssalC

ecruosthgilaremaC )mn038:htgnelevaw(DELderarfnI

retemaidtopS mµ2.xorppA liM80.0

noituloseR .1
edomLAMRON mµ3.0 liM10.0 mµ1.0 liM400.0

edomKCIHT mµ7.0 liM30.0 mµ2.0 liM800.0

ytiraeniL .S.Ffo%5.0±

ycneuqerfgnilpmaS .nimzHk4.1

emitesnopseR )2:stnemerusaemgnigarevaforebmun(.xamsm2.2

stnemerusaemgnigarevaforebmuN )elbatceles(821/61/2

O/IkcolblanimreT

tnemecalpsidgolanA
tuptuo 041:ecnadepmituptuO)mµ/Vm5:tnemerusaemssenkciht,mµ/Vm01(V6± Ω

tupniETOMERRESAL )etatsdilos/stcatnoc(tupniegatlov-noN

tuptuotratstnirP ).xamV03(.xamAm03:NPN

O/Irotcennocnip-9

tuptuO
,ytitnauqthgilwoL,MRALA,timilrewol/reppU

).xamV03(.xamAm03:NPN

tupnI
,tesorez-otuA,DLOH teserP-P

)etatsdilos/stcatnoc(tupniegatlov-noN

ecafretnI C232-SR tupnilortnocdnatuptuoatadtnemecalpsiD

scitsiretcarahcerutarepmeT
03+ot02+:erutarepmettneibma( ° )C .S.Ffo%5.0±

ylppusrewoP %01±CAV021/001
zH06/05

%01±CAV042/022
zH06/05

%01±CAV021/001
zH06/05

%01±CAV042/022
zH06/05

noitpmusnocrewoP .xamAV04

thgiltneibmA .xamxul000,2:pmaltnecseroulf/tnecsednacnI

thgieW

daehrosneS g004

tinuaremaC gk8.1

rellortnoC gk3.3 gk3.3 gk3.3 gk3.3

1. A mirror-surfaced target was measured with the number of averaging measurement set to 128.
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epyT egnar-gnoL

ledoM

daehrosneS 0118-TL

tinuaremaC 102V-TL

rellortnoC 1018-TL 2018-TL 5018-TL 6018-TL

egnargnirusaeM mm1± "40.0

ecnatsidgnitarepO mm82 "01.1

ecruosthgiL resalrotcudnocimesdeR

htgnelevaW mn076

ssalC
ADF IIssalC

CEI 1ssalC

ecruosthgilaremaC )mn038:htgnelevaw(DELderarfnI

retemaidtopS mµ7.xorppA liM82.0

noituloseR .1
edomLAMRON mµ4.0 liM20.0 mµ2.0 liM80.0

edomKCIHT mµ8.0 liM30.0 mµ4.0 liM20.0

ytiraeniL .S.Ffo%3.0±

ycneuqerfgnilpmaS .nimzHk4.1

emitesnopseR )2:stnemerusaemgnigarevaforebmun(.xamsm2.2

stnemerusaemgnigarevaforebmuN )elbatceles(821/61/2

O/IkcolblanimreT

tnemecalpsidgolanA
tuptuo 041:ecnadepmituptuO)mµ/Vm2:tnemerusaemssenkciht,mµ/Vm4(V8± Ω

tupniETOMERRESAL )etatsdilos/stcatnoc(tupniegatlov-noN

tuptuotratstnirP ).xamV03(.xamAm03:NPN

O/Irotcennocnip-9

tuptuO
ytitnauqthgilwoL,MRALA,timilrewol/reppU

).xamV03(.xamAm03:NPN

tupnI
teserP-P,tesorez-otuA,DLOH

)etatsdilos/stcatnoc(tupniegatlov-noN

ecafretnI C232-SR tupnilortnocdnatuptuoatadtnemecalpsiD

scitsiretcarahcerutarepmeT
03+ot02+:erutarepmettneibma( ° )C .S.Ffo%52.0±

ylppusrewoP %01±CAV021/001
zH06/05

%01±CAV042/022
zH06/05

%01±CAV021/001
zH06/05

%01±CAV042/022
zH06/05

noitpmusnocrewoP .xamAV04

thgiltneibmA .xamxul000,2:pmaltnecseroulf/tnecsednacnI

thgieW

daehrosneS g034

tinuaremaC gk8.1

rellortnoC gk3.3 gk3.3 gk3.3 gk3.3

1. A mirror-surfaced target was measured with the number of averaging measurement set to 128.
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DATA [DIST•NORMAL•128]10.0µm

HIGH
+100.0

LOW

SET
VIEW
CAM

-100.0

Closer to 
sensor head

Farther from 
sensor head

Upper limit 
position

Light quantity 
peak position 
monitor

Lower limit 
position

Measured value Function

Upper 
limit

Lower 
limit

Preset light 
quantity value

Camera imageSpot position

Measuring 
mode

Number of averaging 
measurements

Lower limit

Upper limit

Light quantityMeasured value

Smoothing and inclination correction
The LT’s smoothing feature cancels extraneous fluctua-
tions in the measured data. In addition, an inclination
correction feature corrects waveform inclinations to clearly
reveal height differences.

Smoothing (Low-pass filter)

Inclination correction

Screen displays
Scrolling screen

Light quantity distribution screen

* Processing of displayed data as waveforms

DATA [DIST•NORMAL•128]29.2µm

HIGH
+100.0

LOW

SET
VIEW
CAM

-100.0

Closer to 
sensor head

Farther from 
sensor head

Larger light 
quantity

Preset light 
quantity value

Camera image

Measuring 
range

Masking range

Light quantity peak

Smaller 
light quantity

Accurately measures wet surfaces
Unlike conventional
sensors, the LT can
measure the
thickness of wet
coatings, eliminat-
ing the need to dry
the target. As
shown in the photo,
even dewdrops can
be measured
accurately.

Ideal for measuring mirror-surfaced targets
Conventional methods cannot reliably measure mirror-
surfaced targets such as metallic objects and compact
discs, because no light is reflected at some angles or
because the light-receiving element is saturated by
excessive specular reflections from the target. The active
confocal method, which detects the peak quantity of
received light, ensures stable measurement even when
the optical axis is inclined up to ±17°(Model LT-8010) or
±7° (Model LT-8110) toward the target.

Two types of sensor heads available
Two models with different beam aperture angles offer the
ideal characteristics for a variety of applications. The high-
accuracy Model LT-8010 excels at tracing the profiles of
titled and curved surfaces, while the long-distance Model
LT-8110 provides greater flexibility for mounting the
sensor head.

LT-8110

LT-8010

Reference 
position

28 mm ±1 mm5 mm
±0.3 mm 1.10" ± 0.04"
0.20" 
± 0.01"

Printout function
A printer can be activated with a button on the remote
control unit, allowing you to print the measured waveform
remotely while monitoring the screen.

Functions
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4

RS-232C communication parameters
Same as a modem which conforms to EIA RS-232C.

PLC etc. Timing sensor

Chart recorder

Controller

Control I/O

Analog 
outputRS232C*

Video output

Print instruction

Setting commands, 
data output

* Special optional cable, OP-23086

Camera 
unit

SwitchRevolving light

LT-V201

OFF
ON

LOCK
STABILITY

LT-8000

LASER ON

Monochrome video printer
Monochrome monitor

IBM PC/AT or
compatible

Sensor head 

PUSH
ENTER

HOLD

COPY

POWER

SMOOTH ZERO

SHIFT
ON

OFF

Remote control unit

System Configuration

Rear panel of the controller

xelpuD lluF

noitazinorhcnyS potS-tratS

tamrofataD IICSA

htgnelataD stib8

htgneltibpotS tib1

kcehcytiraP enoN

etarduaB spb006,9

.oNniP langiS noitpircseD O/I

1 — desunU —

2 — desunU —

3 )DXT(DS .ecivedlanretxemorfatadstupnI tupnI

4 )DNG(GS dnuorglangiS —

5 )DXR(DR .ecivedlanretxeotatadstuptuO tuptuO

6 — desunU —

1 2 3 4 5 6

1

2

3

5

11

10
9

6

7

1. Sensor head connector port
2. Remote control unit
3. Video output connector port
4. Camera unit connector port
5. RS-232C connector port
6. Control I/O port
7. Power connector port
8. Frame ground terminal
9. Print-start output terminals

10. Laser emission remote control terminals
11. Analog voltage output terminals

8

RS-232C pin assignment
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Using the remote control unit
1 Cursor (PUSH ENTER) pad

Pressing the upper, lower, right, or left area of(▲,▼,    or    )this pad
moves the cursor,  mark, light quantity setting bar, or range-
specifying bar. Pressing the center of the pad selects the desired
item and determines its position.

2 HOLD button
Pressing this button with the NORMAL (scroll) screen displayed
retains the current data and screen display.

3 SMOOTH (LPF) button
Pressing this button activates the smoothing feature.

4 SHIFT key
The slide-lock SHIFT key can be set for one-hand operation, which
allows you to select various settings with only a few keys.

5 ZERO button
Pressing this button resets the desired displacement value to zero.

6 COPY button
Pressing this button prints the current screen data to the video
printer.

PUSH
ENTER

HOLD

COPY

POWER

SMOOTH ZERO

SHIFT
ON

OFF

SHIFT
ON

OFF

ON

OFF

SHIFT key

4

1

2

3 5

6

Function setup

.oNniP O/I langiS noitpircseD

1 tuptuO
thgilwoL

tuptuoytitnauq

thgilnehwlangisNOstuptuO
rewolnahtrewolsiytitnauq

.leveltuc-kradfotimil

2 tuptuO tuptuohgiH
nehwlangisNOstuptuO

nahtrehgihsieulavderusaem
.gnittesHGIH

3 —
MOC

)tuptuorof(
tuptuorofNOMMOC

4 tupnI tupniorez-otuA
-trohsnehworez-otuasteS

.DNGhtiwdetiucric

5 — )tupnirof(DNG tupnirofDNG

6 tuptuO tuptuomralA
nehwlangisFFOstuptuO

eudelbissopmisitnemerusaem
.noitidnocdaehlamronbaot

7 tuptuO tuptuoWOL
nehwlangisNOstuptuO

nahtrewolsieulavderusaem
.gnittesWOL

8 tupnI tupniDLOH
-trohsnehwDLOHsteS

.DNGhtiwdetiucric
.deneponehwDLOHslecnaC

9 tupnI tupniTESER
,KAEPfosgnittessteseR

nehwedomP-Pdna,MOTTOB
.DNGhtiwdetiucric-trohs

1 2 3 4 5

9876

1

0 V GND

MON PRINT

LASER 
REMOTE

COM

2 3 4 5 6

.oN O/I langiS noitpircseD

1 — V0 egatlovgolanarofdnuorG

2 tuptuO
egatlovgolanA

tuptuo
egatlovgolanastuptuO

.eulavderusaemotlanoitroporp

3 — DNG ETOMERRESALrofdnuorG

4 tupnI
RESAL

tupniETOMER

-trohsnehwresalstimE
.DNGhtiwdetiucric

.deneponehwresalspotS

5 — MOC tratstnirprofNOMMOC

6 tuptuO
tratstnirP

tuptuo
otlangistratstnirpstuptuO

.retnirpoediv

Control I/O terminal
Assignment

Control I/O (9-pin connector)

Operations

DATA [DIST•NORMAL•128]+0.0µm

HIGH
+100.0

LOW

SET
VIEW
CAM

-100.0

MEASURE
DISTANCE
THICK
A.HOLD

ALARM
OFF
DARK

MODE
NORMAL
PEAK
BOTTOM
P-P

MASK
OFF
ON

AVE
2
16
128

SEG
OFF
TOP1
TOP2
BACK

DATA [AHOLD•P-P•128]+0.0µm

HIGH
CLR

+100.0

LOW

SET
VIEW
CAM

-100.0

L.MON
HIDE
SHOW

VIEW
NORMAL
L.MON

SCROLL
0.5s/div
1.0s/div
2.0s/div

DATA [THICK•NORMAL•128]+0.0µm

HIGH
+100.0

LOW

SET
VIEW
CAM

-100.0

ADJUST
END
MUL
SET

1.0000
–--

DATA [AHOLD•P-P•128]+0.0µm

HIGH
CLR

+100.0

LOW

SET
VIEW
CAM

-100.0

CAMERA
ON
OFF

FOCUS
AUTO
FIXED

Screen mode Thickness
adjustment

Camera
mode

Easy setup with simple menus
A simple menu structure — one main menu and
three submenus — quickly leads you to the
appropriate setup screen. For easiest setup, use
the convenient remote control unit while viewing
the screen.

▼

▼
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Sensor head
LT-8010 LT-8110

(68)

90

22

22

5.5 (70)

12

9

82

4

4

5Reference 
position

57

3 x ø4.5
mounting hole

42.5

16.5

33

42.5

5223

65 22

60

(2.68")
0.22"

2.05"

0.87"

1.67"

0.91"

2.56"

3.54" 3.23"

0.20"

0.16"

0.16" 2.24"

0.87"

1.67"

0.87"

0.65"

2.36"

0.35"

ø0.18"

0.47" (2.76")

1.30"
(68)

90

28

Reference 
position

1116

5.5 (70)

20

9

82

4

443

57

3 x ø4.5
mounting hole

23

25.5

42.5

16.5

33

42.5

5223

65 22

60

(2.68")
0.22"

2.05"

1.67"

0.91"

2.56" 0.87"

3.54" 3.23"

1.69"

1.10"

0.16"

0.16" 2.24"

0.63"
0.43"

0.91"
1.00"

1.67"

0.65"

2.36"

0.35"

ø0.18"

0.79" (2.76")

1.30"

Dimensions
Unit: mm     Inch

Hints on Correct Use

Ensuring high accuracy
• Maintain a stable ambient temperature. Fluctuations in

ambient temperature may cause measurement errors.

• Keep the laser-emitting/-receiving surfaces free from
water, oil, and dust. Any substance adhering to these
surfaces will refract or decrease light and may cause
measurement errors.

• Clean the LT with a soft cloth moistened with alcohol.

Controller/sensor head compatibility
The controller and sensor head are calibrated as a pair;
therefore, use the controller only with a sensor head of
the same serial number. Combining units of different
serial numbers may result in poor performance.

Noise interference
• Isolate all connecting cables from high-tension lines

and power lines to avoid malfunctions due to noise
interference.

• Be sure to earth-ground the frame-grounding terminal.
For best performance, provide insulation between the
mounting surface and sensor head.

Warning

FDA Class IIThe LT Series conforms to FDA and IEC standards as
follows:

ledoM 0108-TL 0118-TL

ssalC
ADF IIssalC

CEI 1ssalC

LASER RADIATION-
DO NOT STARE INTO BEAM

SEMICONDUCTOR LASER 670nm
MAXIMUM OUTPUT              20µW
PULSE DURATION  CONTINUOUS
CLASS II LASER PRODUCT 

CAUTION
AVOID EXPOSURE

LASER RADIATION
IS EMITTED FROM
THIS APERTURE.
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Remote control unit Connecting cable

Camera cable
103

18

R2

6.5

44
ø4.5, 
cable length: 
3 m

3 ø11

12

23

0.71"

0.91"

0.47"

4.01"

0.26"
ø0.18"

1.73" 0.12" ø0.43"9.8'

R0.08"

ø7, 
cable length: 2 m

43

ø14.7 ø14.7

43
1.69"

ø0.58"

ø0.28"
1.69"

ø0.58"

6.6'

ø3.3, 
cable length: 2 m

54

ø12.5 ø17

43
2.13" 1.69"

ø0.49" ø0.67"

ø0.13"

6.6'

Unit: mm     Inch
Controller
LT-8101/8102/8105/8106

Camera unit
LT-V201

60

220

177

240 (5.5)

16549

67

8.66"

6.97"

2.64"
2.36"

1.92" 6.50"

9.45" (0.22")

OFF
ON

LOCK
STABLITY

LT-8000

LASER ON

60

220

177

240 (17)25

16549

67

8.66" 0.98"

1.92" 6.50"

9.45" (0.67")

6.97"

2.64"
2.36"
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equipment? Have surplus equipment taking 
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