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ries Color Code Sensor

1.PRODUCT FEATURES

o 4 digitred LED display + Teaching function

* High precision and multi-function are
condensed in a compact body

¢ 45um ultra-high-speed detection

2.PRODUCT MODEL:

eLCO

INDUSTRIAL AUTOMATION

|

Diffused(BGS)

q

i light Switching mode
Distanc e Output witching Connect
Red/Green / Bl Light-on .
0848-CK10VNB | 10mm=3mm | ReW/EIPET/BIe NPN +Dark-on 2m Cable Fig.1
Red/Green / Blue Light-on i
0S48-CK10VP6 | 10mm+3mm LED PNP +Dark-on 2m Cable Fig.2
3.TECHNICAL SPECIFICATION
SPOT SIZE Imm*5mm@10mm
OPERATING VOLTAGE 12...24VDC+10%
Ripple P-P10% or less SWITCHING NPN/PNP
VALUE
LIGHT SOURCE TYPE  Red/Green/ Blue LED
(Wavelength:622nm/525nm/465nm) (?LEJRT&J,\ITTLOAD <100mA
POWER 750mW or less .
RESPONSE TIME Mark mode: 45ps or less
CONSUMPTION Mark mode: Light-on/Dark-on Color mode: 150ps or less
OUTPUT ACTION COlormode:'Coincidgnge-ON / SENSITIVITY Mark mode: 2-level teaching / Full-auto
~ Non-coincidence-ON SETTING teaching )
(output 2 inverted operation of the output 1) Color mode: 1-level teaching
DIGITAL DISPLAY 4 digit red LED display (Fine sensitivity adjustment function)
CIRCUIT PROTECTION  Short-circuit protection, TIMER Incorporated OFF-delay timer / ON-delay timer,
reverse polarity p_rotection, FUNCTION swnchal.ale either effective or ineffective
over-load protection (Setthetime.: 1ms~500ms 9 levels)
AMBIENT -10°C...+55°C .
TEMPERATURE (No dew condensation or icing allowed MATERIAL Enclosure:PBT, Display:Polycarbonate
OPERATION
CONNECTION  Cable
AMBIENT 209 o
TEMPERATURE 20°C.+10°C VIBRATION Complex amplitude:1.5mm 10...50Hz
STORAGE RESISTANCE (2 hoursin X, Y, Z directions)
WITHSTAND 650V/AC/ 50/60Hz 10
VOLTAGE /AC/ 50/60Hz 105 IMPACT 500m/s(50G) X,Y,Z 3 times in each
RESISTANCE direction
INSULATION >50MQ (500VDC)
RESISTANCE 574244395
DIMENSIONS .omm
PROTECTION IP67
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4.DIMENSIONS

922

#1455 |

L7
2,
= = == {‘0\9
g
N
a m e 2-9L5
A
- 24
F\ 27 A G A :4 digits red LED display
/ B :MODE Key
;;t — — C:ONKey (SELECT Key)
//%!ﬁg%%‘a‘}m D:OFF Key (ENTERKey)
E —| - E :Operation indicator
3] [ P
@ F /G:MODE indicator
B (] D
5.CIRCUIT DIAGRAMS
(Brown)+V (Brown)+V
(BlackjOutput 1 (Pink) Teaching input
jain [] momawR Main
circuit || (Whiteutpy +_L 1vpc~aevne circuit || (@ackoutpu1 +_L 1vpc~aeve
100mA MAX. L 10% T00mA MAX + 10%
(White)Outpu 2 Load
(Pink) Teaching input =~~~
: 100mA MAX Toad
@Blugov LT (Blue)ov
internal circuit «+—o— Users' circuit internal circuit «—0— Users' circuit
Fig 1 Fig 2
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6.PART DESCRIPTION

MODEindicator / RUN (Green)

Digital display (Red)

MODE indicator / COLOR (Yellow)
MODE indicator / TIMER (Yellow)
MODE indicator / PRO (Yellow)

MODE indicator / TEACH (Yellow)
MODE indicator / ADJ (Yellow)

[@ %?@%@%gl

ON/SELECT Key

Operation indicator
(Orange)

CA:I’EI.
MODE/CANCELKey

7.MOUNTING

@ Care must be taken regarding the sensor mounting direction with

OFF/ENTER Key

PY The tightening torque should be 0.8N m

respect to the object's direction of movement. or less.
Do not make the sensor detect
anobject in this direction
because it may cause unstable - =
operation. M4 screw with %
washers

N
8.0OPERATION PROCEDURE

Before performing teaching or each detail setting, perform the setting of either mark mode or color
mode with mark / color mode setting of NAVI mode.

RUN  [RUN

Atmarkmode setting:

Indicates the absolute value of emitting amount. It is possible to indicate the relative value (percent value) against threshold value.
Atcolor mode setting:

Indicates color matching degree with relative value.

ONAVI —

Press Key
\/ prmeng

I Referto*8.4 TEACHINGMODE”

TEACH | Teaching

At mark mode setting:

Sets the threshold value by '2-level teaching' or 'full-auto teaching’
At color mode settin:

Sets the threshold value by '1-level teaching’.

Press Key
\/ pr—

ADJ Adjust [Referto*s.5 ADIUST MODE”

At mark mode setting: Allows fine adjustment of the threshold value.
At color mode setting: Allows adjustment of sensing tolerance value.

Press Key
\ Py

IRefer t0“8.1 MARK / COLOR MODE SETTING”

COLOR | Mark/ Color mode setting

Sets mark mode or color mode

Press C] Key
\ ot

IRgefertO“ 8.6 TIMER OPERATON SETTING MODE”

TIMER Timer operation settin

Sets mark mode or color mode.

Press C] Key
\/ cance

PRO PRO Referto“8.7 PRO MODE”
Allows various detailed settings to be configured.
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8.1 MARK / COLOR MODE SETTING

@ This product enables to select the applicable mark
/ color mode depending on the using purpose. Before carrying out teaching or each setting, set
the mark / color mode in COLOR of NAVI mode.
Since the available functions differ depending on the selected mode take
care when setting mode. (The factory setting of this product is markmode.)

RUN
TEACH
ADJ

*Markmode: Detects incident light intensity at receiving part.
eColormode: Detects color ratio of the sensing object. This mode
canbe used when desired to detect a specifi ccolor only. on OFF

Press or Key

SELECT ENTER

@ The mode is selected using either'ON /SELECT key'or'OFF / ENTER

key' Futo - > ar
Note : Press "MODE / CANCEL key' to confirm. (Markmode) (Colormode)
8.2 DIRECT CODE DISPLAY

@ When MODE indicator / RUN (green) lights up, the direct code is displayed on the digital
display by pressing'MODE / CANCEL key'for more than 2 seconds.
(The direct code is turned off when stop pressing the'MODE / CANCEL key'.)
The current setting status can be confirmed at a glance with the direct code.

@ Direct code
1st figure 2nd figure 3rd figure 4th figure]
Direct | Mark/color | Operation Sensing Disp lay Eco mg‘rzyn Key lock Timer Timer
code mode mode mode mode mode e mode0 mode period
Without
t tghton |_F'INE OFF OFF timer 1ms
Markmode COARSE STANDARD ON ||FULL lock OFF-Delay 2ms
J | (GREEN) FINE OFF ON-Delay 5ms
:l DaricON ON Without
1 COARSE ON - nth 10ms
Y FINE OFF || TEACHING| OFFDely 20ms
Light-ON OFF
5 | Markmode COARSE | __p ON ON-Delay 50ms
E (BLUB) Dark-oN FINE (Displayed ON OFF m}s?m 100ms
a1 COARSE ON || RN | orroely || 200ms
H FNE || — | — | — ONDely || 500ms
O | markmode | O™ [comrse| — | — | — | — | — [ —
| " mE T— 1 — T — 1 — 1 — [ —
v Dark-ON
h COARSE| — | — | — || — — —
£ Coincidence FINE _ _ _ _ _ _
A ON COARSE| — | — | — || — _— _—
——] Colormode
- ! FINE || — | — | — | — — —
- N COARSE| — | — | — || — — —
Note : Fordetails,refer to"8.7PRO MODE"
8.3 KEY LOCK FUNCTION

@ The key operation s locked by pressing both "MODE CANCEL key'and'OFF / ENTER key'
for more than 2 seconds simultaneously when MODE indicator / RUN (green) lights up.

@ Inordertorelease the key lock, press both'MODE / CANCEL key'and'OFF / ENTER key'
formore than 2 seconds again.

8.4 TEACHING MODE

@ The teaching setting can be done when MODE indicator / TEACH (yellow) lights up.

@ The applicable teaching for mark mode and color mode is
differed in the teaching mode as shown below:

*Markmode : Sets either 2-level teaching or full-auto teaching.
«Colormode: Sets 1-level teaching

Note :If stable sensing becomes impossible by environmental effect etc.,carry out the teaching again.
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[ In case of markmode |
<In case of 2-level teaching>
RUNET, e (@) Press 'MODE / CANCE Lkey" to light up'MODE indicator /TEACH (vellow)'".

s = When setting the output to ON with mark, press ‘'ON /SELECT key'
while aligning the beam spot, and when setting the output to OFF, press ‘OFF / ENTERkey. ' { &k 'blinks.
i Eg%g; @ Align the beam spot to the base (non-markarea) of the mark to be detected. When 'ON / SELECT key'is

= pressed at the step 1, press "OFF /ENTER key, and when'OFF / ENTER key" is pressed at the step 1, press

ON / SELECTKey"." 2_nd'blinks.
RUNIC | coLor 1 1
Hw ® The threshold value is set at the mid-value between the step 1 and 2.

TEACH
B % Incase stable sensingis possible ' 9aad 'is displayed on the digital display.
?‘;% Incase stable sensingis impossible:' ¥R-d 'is displayed on the digital display.

<In case of full-auto teaching>
RN an () Press "MODE / CANCEL key'" to light up MODE in dicator /TEACH (yellow). In the state where the sensing objects are
AD r:r J Cile=a moving on the assembly line, align the beam spot to the position where the mark on the object passes through.
- o @ When setting the output to on for the side with less incident light intensity, press 'ON / SELECT key",

T TieR and when setting the output to on for the side with more incident light intensity,
press 'OFF / ENTER key' for more than 2 seconds. Byt g 'is displayed, and sampling begins.

oo ’gnndE 2% @lncase stable sensingis possible:  "Saad ' is displayed on the digital display
R S Ljezo Incase stable sensingis impossible *HR-~4" is displayed on the digital display. Slow down the
speed of the assembly line, and carry out the
RUN, O . .
T %OMLEO: teaching again.
Note: If the output is gainedon the opposite side against the side desired to the step 2,carry out the teaching again.In this case,
note that,when carrying out the teaching forth is measurement,press the different key from the one previously pressed.Besides,

since the output 2 (inversion output) is incorporated,the output can be inverted.Refer to “8.9 "OUTPUT 2 (INVERSION OUTPUT)
(OUT) *for the details.

| In case of color mode |

<In case of 1-level teaching>

/= %% (DPress 'MODE / CANCEL key' to light up MODE indicator / TEACH (yellow).
ADJ ME Align the beam spot to the mark to bede tected.

(@ When setting the output to ON with mark, press 'ON / SELECTkey', and when
o %é,: settingthe outputto OFF, press 'OFF / ENTERkey". ' {_Gk 'blinks.

— Eﬁ ® Incase stable sensingis possible; ' Saad "is displayed on the digital display
AU cown Incase stable sensingis impossible; ' Err 'is displayed on the digital display, and the
EEEJ”ME" settingvalueis resettothep re-teaching value
8.5 ADJUST MODE
@ The following settings can be done when MODE indicator / ADJ (yellow) lights up. ?ELAJCN E @@@@ % %g:
Ao =

| In case of mark mode: Fine adjustment of threshold valuel

- The threshold value is fine adjustable using 'ON / SELECT key'or'OFF / ENTER key'.
| In caseof color mode: Set judging tol erance |

* The judging tolerance setting is the function that can change the judging

tolerance with respect to the taught reference color.
* Even if the tolerance is changed, the information of the reference color taught earlier does not change
. The judging tolerance value increases with 'ON / SELECT key', and

decreases with 'OFF / ENTER key".

(Notes1): Press’'MODE / CANCEL key'to confirm.
(Notes2): The numerical value indicated in the digital display should be used as a reference.

8.6 TIMER OPERATION SETTING MODE AN “ﬂfﬂfﬂf&%
=1 TIMER
@ The setting for whether the timer is used or not can be done when MODE indicator / N RO N AN

TIMER  (yellow) lights up.
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@ The initial value of each timer function is 20ms,
@ Refer t0'8.7 PRO MODE' for the setting delay timer, OFF-

delay timer and ON-delay timer o
) (A) 3
(Notel): Press'MODE / CANCEL key' to confirm (Withouttimen) - o (OFF deta)

Sensing

. Beam
T'm‘i_r condition T reseived | N
operation )
P Operation o | (8]

nterrupted
! ! ! SELECT

-~ ON
Light-ON / coincident ON e l:l
----OFF (ON-delay)

Without timer — L — ON

Dark-ON / incoincident ON
|—I |—||—||—||—||—|IV—~—OFF
1 1 --ON
Light-ON / coincident ON T 0
OFF-delay timer . L ----OFF

Dark-ON / incoincident ON

Light-ON / coincident ON

———————————————————————— ON
Dark-ON / incoincident ON _tj:f
- - -OFF

Timer period: T=1 to 500ms 9-step variable

ON-delay timer

8.7 PRO MODE

@ The setting for whether PRO is used or not can be done when MODE indicator / PRO
(vellow) lights up. For confirming each selected setting item, press 'OFF / ENTER key".

After confirming setting, the digital display flashes. RUNICT 5 7 5 E Lol
For canceling setting, press '"MODE / CANCEL key'. ADJ | LR O

oN
Press Key

SELECT

OFF
Press Key

ENTER E T
-— ) N

OFF
ensmg Press - Ke: ON
( setting ENTER y $r953 Key

Sensing level: Fine

[

(Conf) SELECT

[ n:'.:".' Sensing level: Coarse
Press (&) -Key —=
SELECT N

Press (7] - Key Press to change the timer period.
e (20ms)T " (50ms)  (100ms)  (200ms)  (500ms)
N OFF |

Y] __':'tH; N ‘li‘li'lHi I T
.l--3 Press (V) -Key CUTIE T T2 S -.l'.l.l
( Timer ENTER
setting ) (conf) Y ~ ) ] (
|—1E' k- GlE- 2FE-
ON (10ms) (5ms) (2ms) (1ms)
Press (4 )Key

SELECT

[

INDUS RIAL AUTOMATIO
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o b A% I A

OFF
BT ekl

ENTER
T ——
-—

OFF
(?ﬁ%ﬂ%ﬁi #F () 4

ON
BR(A) 4

B A WL B —*
ON R TR A
ET(A) & TR E B
SELECT (RUN?}IEF)

VLo ENTER
o (HiE)
NS IR U i s o
SELECT il >
OFF %ﬁﬁ ﬁ%jé)% & T 4
%P S| ( A SELECT

BE AR SR AR
Ve BT SR — SR

ON
1Ryl

ENTER
LR ——
-

OFF
('f'm?ﬁﬁ 1T () 4

ENTER

ON ) (Eﬁfﬁ) SELECT
R (D) W bR s RO 7 (55 %0
oFf W RN SR R
% F(9)

ENTER

OFF
ECO v () didl ON
( e ) FT B BR (D) #
ON (H5E) SELECT
BT (L OFF ECO%EONRUNIRZI, 507 Bor iBArkaAT fsfi.
SELECT ET s

ENTER
burn] o=
-

( E%&%) OFF

A B

ON
() WA il
ENTER SELECT

(i €)
OFF

BB E

g

5 (9) fi
ENTER
— | | e
e\ B F OFF on
B ET D L) nn
(;%TEB) SELECT
E Nl g
E:f'.'l S E(RALE, JREIRUN. )
A DT T

e &
i g R e

&
s

e 58 A KT 1 = I (RES)
H FHOAN I 1A B A B TS A3 7]

wood B M PRI E DR -
Wooon # IR R AL SR T

E C O # & & EECORL U 1ION/OFF .

e i o B B e aFF
2

T PASSCA Ry s A () R T )

W E AT ELIR B H I AR K E o
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LR A% T A
8.8 KT ANHH T IhE
O K7 A SRS IE. AT ERRR L R G B, ARSI DR SRR, .

| W N bR |
<L2mEE>

=
Toien HFERA
oot B LY N
RUNIC COLOR
TEACH] [ TIMER
ADJID
RUNIC COLOR
TEACH TIMER
ADJ|CD [PEDI

@ fERUN 30T, FEAERINIFRIC F N AR .
@ ESHEOMRET, RASEET 20msbL L. (E2ESHA2sPLL)

@ EXTHERRIRET, MASE T20msbl L.

(T D) AN AR AN AR T
WASMBES gy LI
«20msPL | 1.5s0L 20msPL b - OFF
TGS

@ fERUNEEAT, FES(ERTR T TAES

AN =
] ] TIMER
=L
RN (Eeoer
TEACH] - TIMER
Aoujr = KN Siferny

El

= = R
aosic! OO A Sipe)

(D = AEAOLI, 4 A 3I# 3 BEON.

(HTJL@ ) - ZSU\J: 4,'_, }Fﬁlﬁ%ﬁé 8:;]':

@ FNIMEBAE T2 L ETFORRAE o SRR EE R BT S s O RL A A o
BER HArd 7 I, O ERGEL, ERETH S .

| W N AR U |
<1pi#Es>

= e
O] i DO X X 51
RUN/H ( t |coLor
TEACKICD L C|ver
i (a A Sipm

(S 18] )

@ 7ERUN R, 7EARZHRIN M bR IE /M S i E .
@ ELBROMIRET, MAIMBES20ms BL L.
T ON
I:ZOmSLJJ::| OFF
8.9 KTHiH2 (&%) ouT

@ i LAs T2 (R o AT HCRIRAEIN, X TARBE R ASGION, AEASRIFON (adpfist) , —BurfoN, A—Bur
ON(ERRER0) W AR 7 (8. B0, I Cth2) SRRV (PNPRIIS, SRRV « AMEH]

Hiont, 4%,
8.10 R THAE R ER
@ LIS E R, ST kbR

A R e S A it i
Er- Bt R T R, T RIRE . KU, A .
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* Press - (7] Key

ON
ENTER Press Key

_. N SELECT
< :-' ': : Set full key lock j
OFF ——=
Key lock )Press - Key ON — Set key lock
settin L L o) | exceptforRUN
( 9 ENTER Press Key L ) (| teachingmode.
ON ((cont)) SELECT (RUN teaching)
Press Key m Set key lock except oN
SELECT for RUN adjust mode.
OFF (RUN adjust) Press Key
Press Key SELECT
ENTER
(OO —p Mark mode setting: Displays incident light intensity
DO -— Color mode setting: Displays color coincidence
OFF
f ON
Display Press (7] Key
(‘etﬁn ) ENTER Press Key
ON (Conf) SELECT
Press Key Mark mode setting: Displays relative value (percentage)
SELECT oFF Color mode setting: Displays color coincidence
Press Key
ENTER
— Eco setting: OFF
— ‘E OFF o
Co Press (7] Ke
( setting ) EXR y Press Key

(Conf) SELECT

ON
Press Key OFF o Eco setting: ON (This function is to turn off the digital display in RUN state.)
SELECT Press Key =

ENTER
Not invert the display

Display inverting OFF ON
(mode setting )‘I’ess Key Press (A) - Key

ENTER SELECT

Tl

(Conf.)

ON
Press - Key - Invert the display
SELECT OFF (
Press Key
ENTER
— m Not reset the settings.
Reset OFF ON
( setting )Press Key Press () Key
ENTER SELECT
ON (conf.) WL ) )
Press Key - Reset the settings. (After resetting, the sensor goes back to RUN.)
st |
Function Factory setting Description
Sensing setting FonE Sets the sensing level (hysteresis.)

Timer setting Sets timer setting period by 9-steps.

Key lock setting Selects key lock function.

Display setting Selects display method of digital display.

Eco setting ofF Sets ON / OFF of eco mode.

Display inverting

mode setting Changes display direction of digital display

Reset setting Resets to factory setting.
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8.8 EXTERNAL TEACHING FUNCTION

@ This product incorporates the external teaching function. Take care that the teaching
methods for mark mode and color mode differ in the external teaching function

| In case of mark mode |
<2-level teaching>

@ Align the beam spot to the mark to be detected in 'RUN mode'.

@ Input the external signal for 20ms or more in step 1 state.
(Do not input the external signal more than 2 sec. continuously.)

(@ Align the beam spot to the base (non-mark area), and input the
external signal for 20ms or more.

(Timing chart) Input external signal aligning beam

spot to base (non-mark area)

Input external signal

aligning beam spot to mark space 15

sec or more ON
20ms or more 20ms or more
_k - Lo

<Full-auto teaching>

RUN{IE=¢ COLOR
et = tuf:u:.“”“
COLOR
ADJ \.li’lﬂfl‘:'w
E3
COLOR
EHRrdE

(Note: When the full-auto teaching is used, the output operation is set to 'DARK-ON'.

: ON
_,<—Zsec. or more—»l—» Start sampling
OFF

(@ Put the object on the assembly line at 'RUN mode' state

(2 When the external signal is input for 2 sec. or more, sampling begins. When
sampling finishes, the digital display flashes. If* Hird *is displayed, slow down
the line speed, and carry out the teaching again.

(Timing chart)

| In case of colormode |
<1-level teaching>

b e
%) ] D\E | XX 25
IR

(T|m|ng chart) 20ms or more ON
OFF

©) Align the beam spot to the mark to be detected in 'RUN
mode’.

@ Input the external signal for 20ms or more in step 1 state

8.9 OUTPUT 2 (INVERSION OUTPUT) (OUT)

@ Incorporates the output 2 (inversion output) (OUT). For teaching, this function is convenient for inverting
logic of LIGHT-ON / DARK-ON (mark-mode), and coincidence-ON / incoincidence-ON (color mode).
When the output 2 is used, connect the output wire (output 2) to +V side
(0V side for PNP output type). When the output 2 is not used, be sure to insulate it.

8.10 ERROR DISPLAY
@ Take measurement for the error as shown below:

Display Error content Remedy
Er-! Shorten the load and Turn off the power supply and
o flows overcurrent . check the load.
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