Panasonic

INSTRUCTION MANUAL

Digital Laser Sensor Amplifier
LS-5010

ME-LS501 No.0090-47V

Thank you very much for purchasing Panasonic products. Please read this Instruc-
tion Manual carefully and thoroughly for the correct and optimum use of this product.
Kindly keep this manual in a convenient place for quick reference.

/A WARNING

e Never use this product as a sensing device for personnel protection.

e In case of using sensing devices for personnel protection, use products which
meet laws and standards, such as OSHA, ANSI or IEC etc., for personnel protec-
tion applicable in each region or country.

Kl INTENDED PRODUCTS FOR CE MARKING

e This product complies with the following standards and regulations.

<Conformity Directives / Conforming Regulations>
EU Law:EMC Directive 2014/30/EU
British Legislation:EMC Regulations 2016/1091

- ApLegislationplicable Standards
EN IEC 60947-5-2:2020

HF PART DESCRIPTION
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Digital display (Green / Red), MODE key
MODE indicator: L / D (Yellow),

MODE indicator: CUST (Yellow),
MODE indicator: PRO (Yellow),

Laser emis-
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Sensing output 1 opera-
tion indicator (Orange
Sensing output 2 opera-
tion indicator (Orange)
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« Select Modes

« Cancel during setting

« Press down for 2 sec. or more:
Switch the sensing output 1/ 2.

<Reference>
Pressing down SET key + MODE key for 3 sec : Set key lock or release key lock

K]l MOUNTING

How to connect

1. Fit the rear part of the mounting section of the
amplifier on a DIN rail.

2. Press down the rear part of the mounting sec-
tion of the unit on the DIN rail and fit the front
part of the mounting section to the DIN rail.

35mm width DIN rail

How to remove 1. Push forward

1. Push the controller forward. 2. Lift up
2. Lift up the front part of the amplifier to remove t
it.

1 CONNECTION OF A SENSOR HEAD

Make sure that the power supply is OFF while connecting or disconnecting the sen-
sor head LS-H series (optional).

Connector area for the
sensor head

How to connect

1. Insert the connector of the sensor head 2.F
LS-H series (optional) into the connector Connector gy __
area for the sensor head of this product ~ €°Ve"
as shown in the right figure.

2. Fit the connector cover.

How to remove Release lever

1. Pressing the release lever attached to
the connector of the sensor head, pull 1. Pull out
out the connector.

Note: Do not pull by holding the cable without pressing the release lever, as this can cause cable break or connector
break.

<Terminal arrangement>

Terminal No. | Color code
1 Purple
White
Shield
Shield
Black
Pink
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I INSTALL MORE AMPLIFIER OF SERIES CONNECTION TYPE

o Make sure that the power supply is OFF while adding or removing the series connection type.

e In case 2 or more the series connection types are connected in cascade, make
sure to mount them on a DIN rail.

o In case installing additional amplifier of series connection type, the maximum 11 the series con-
nection types using sub cables can be added to an amplifier using a main connection cable.

e \When connecting 2 or more the series connection types in cascade, use the sub
cable (optional) for the second series connection type onwards.

‘ For mounting and removing the amplifier, refer to “ll MOUNTING.”

How to cascade

1. Mount the amplifiers, one by one, on
the DIN rail.

2. Slide the amplifiers next to each other,
and connect the quick-connection
cables.

3. Mount the end plates MS-DIN-E (op-
tional) at both the ends to hold the fgdtizlng)Ms-DlN-E
amplifiers between their flat sides. L

4. Tighten the screws to fix the end
plates.

Sub cable (Optional

How to Remove

1. Loosen the screws of the end plates.

2. Remove the end plates.

3. Slide the amplifiers and remove them
one by one.
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Main circuit

Note: The quick-connection sub cable does not incorporate +V (brown) and OV (blue). The power is supplied from the
connector of the main cable.

<Terminal arrangement>

Terminal No. Terminal name
1 +V
2 Sensing output 1
3 oV
4 Sensing output 2 / External input

OPERATION PROCEDURE

e The sensing output can be switched to sensing output 1 or sensing output 2 by
holding down the mode key.

e The changed settings are not stored if turning the power OFF while setting.
Therefore, confirm the settings by pressing the SET key before turning the power
OFF.

e When turning ON the power, RUN mode is displayed and the digital display shows
the threshold value (green) and the incident light intensity (red).

<RUN mode> ' « Displays threshold value (green) and incident light intensity (red).
Eﬁﬁ ot =1 ) M‘E « Teaching, threshold value fine adjustment and key lock function can be set.
== .« For setting method of each function, refer to “A TEACHING MODE,” ‘B
THRESHOLD VALUE FINE ADJUSTMENT FUNCTION,” or “Hl KEY LOCK
FUNCTION.”

<Sensing output operation mode>
J) - Select either Light-ON or Dark-ON.
Dﬁ.ﬁﬁ L - B8 8 BEL - For the setting, refer to * lil SENSING OUTPUT OPERATION MODE.”
@ === . The default setting is “ £, = ” (Light-ON).

< >
CUSTOM mode « An item set in CUSTOM mode is displayed.
N5PE AL arSBJ@E P - For details, refer to “ Bl CUSTOM MODE.”
==« The default setting is * 5F'F 7/ " (response time setting).

<| >
PRO mode: J - Advanced setting can be done.
0 ,U,_,_.’QHQE [")EL[ « For the setting, refer to “Ell PRO MODE.”

e

<RUN mode>




El TEACHING MODE

e Be sure that detection may become unstable depending on the use environment
in teaching if less margin is applied.

e When teaching in Window comparator mode or Hysteresis mode, a setting has
to be made in PRO mode beforehand.
In case 1-point teaching, make sure to set the shift amount. (initial value is 10%
or 100)
For the setting, refer to <PRO6> in “l] PRO MODE OPERATION DESCRIPTION.”

e Teaching can be set in RUN mode.

1-point teaching (Window comparator mode / Hysteresis mode)

e This is method to set the shift amount to the desired value and to set the thresh-
old range by using the 1-point teaching.

<Window comparator mode> <Hysteresis mode>

\
Set to de- | Set to de- Set to de-{Set to de-
sired value | sired value sired value\swed value |

1.SL P-1 2_SL 1SL P4 28L

i) IGO0 5008 4[J>94—Ett 1. Pressing SET key down.

Useful when sensing object can be set
2-point teaching  This is basic teaching method.

<Thru-beam type> <Retroreflective type> <Diffuse reflective type>

1
2
et 60
Bl Ech
Dﬁ- Eich .n:u:mﬁ][ -E Stable sensing is possible

ge
Dﬁ-ﬁur"i:._hﬂﬂr Bl

EE Stable sensing is not possible

Useful when sensing object cannot be set

Limit-teaching This is teaching method in case small object or object in back
ground are existing.

<Thru-beam type and retroreflective type, diffuse reflective type are common>

&

& 1. Press the SET key in the sensing object present
@ }B;E‘E condition or non sensing object present condition.
2. The threshold level is shifted to high value

(low sensitivity) by pressing down UP key.
The threshold level is shifted to low value
(high sensitivity) by pressing down UP key.

8@ PHl Stable sensing is possible
Dﬁ'ﬁﬁf. P HA-dB[eEPE Dﬁlﬁlﬂ:‘. fc-HA-4BJ0 BB Stable sensing is not possible
Note: The shift value of approx. 15% is an initial value. Display of the shift value can be changed to percent-

age [approx. 0 to 999% (unit 1 %)] or incident light intensity [0 to 9999 (unit 1)].
For setting the shift amount, refer to <PRO1> in “[l PRO MODE OPERATION DESCRIPTION.”

r Useful when not want to stop production line and to keep the sensing object move -

Full-auto teaching ThisA is method to conduct teaching doing sensing object is
moving.

<Thru-beam type and retroreflective type, diffuse reflective type are common>

key.

Y T TA]Y] = 3. “ Ak 7 is displayed on the digital display (green) and
At o EHE]Y @@ﬂt when the sensing object passed through, release the SET

@ Automatic key.

[etiFt o Somd B0 D DR Stable sensing is possible

[#tFt o HAr dBJ8 B DE[ Stable sensing is not possible

@E[ 2. Press the SET key down in the sensing object present condition.

3. The threshold value (1_SL) that is 10% lower from the incident light
@ intensity and the threshold value (2_SL) that is 10% higher from the
incident light intensity are set. (Note 1, 2)

4BJ88PF Stable sensing is possible

Dﬁ-Dﬂ ik HAr a@][’ U Pl Stable sensing is not possible

Notes 1) The shift amount of 10% is an initial value. The shift amount can be set in PRO mode. Furthermore, the shift
value can be set in incident light amount. For setting method, refer to <PRO6> in “l] PRO MODE OPERA-
TION DESCRIPTION.”
2) If the value after setting exceeds the maximum (minimum), the maximum (minimum) sensitivity will be set.

2-point teaching (Window comparator mode / Hysteresis mode)

e This is method to set the threshold range by conducting the 2-point teaching (P-1, P-2).
e When conducting teaching, use sensing objects (P-1 and P-2) whose incident
light intensities are different from each other.

<Window comparator mode> <Hysteresis mode>

2_SL (P-2) 1_SL (P-1) 2_SL (P-2)

BE[ 1. Pressing SET key down. (1st time)

¥

Wi Ech OGN

@

(et ch SamdBJ0.E PEL Stable sensing is possible

j@—ﬁx 2. Press down the SET key in the sensing object present condition.
(2nd time)

DH-DD:.:"E::NH':I' EJ6EBFl Stable sensing is not possible

Note: If the value after setting exceeds the maximum (minimum), the maximum (minimum) sensitivity will be set.

3-point teaching (Window comparator mode / Hysteresis mode)

e This is the method to conduct the 3-point teaching (P-1, P-2, P-3) and to set the
threshold range by setting the threshold value (1_SL) of the mid-point between
“A” and “B” and the threshold value (2_SL) of the mid-point between “B” and “C”.

e When conducting teaching, use sensing objects (A, B and C) whose incident light
intensities are different.

e After teaching, P-1, P-2 and P-3 will be automatically relocated in ascending order:
i.e. the lowest value is placed in “A”, the second lowest in “B” and the highest in “C”".

<Window comparator mode>

<Hysteresis mode>

! : ! : ! :
A 1S8SL B 2_SL Cc A 1SL B 2_SL C
Dﬁ-ﬁﬁ & B 1. Press SET key down in the sensing object present condition.
(1st time)
Dﬁ-ﬁﬁ }@E[ 2. Press SET key down in the sensing object present condition.
(2nd time)
Dﬁ-ﬁﬁ c E[ 3. Press SET key down in the sensing object present condition.
(3rd time)
(et 3 c h SeamdBJ0.E PR Stable sensing is possible

[#if 3 ch HAr dBJO.E DE] Stable sensing is not possible

Note: If the value after setting exceeds the maximum (minimum), the maximum (minimum) sensitivity will be set.

Span adjustment in rising differential mode or trailing differential mode

e Move to the rising differential mode, or the trailing differential mode in the PRO6
mode, and press the jog switch to confirm the setting.For the setting procedure,
refer to <PRO6> in “E] PRO MODE OPERATION DESCRIPTION.”

e The threshold can be set by using the threshold value fine adjustment function.
For the threshold value fine adjustment function, refer to “E] THRESHOLD VAL-
UE FINE ADJUSTMENT FUNCTION.”

J B[ Short span

@

DH'DI]Q b ul‘[‘_@i@i DH'DDD B u‘}i'«@ DEE Long span




El THRESHOLD VALUE FINE ADJUSTMENT FUNCTION

e Set the fine adjustment of threshold value in RUN mode.

e Also, the threshold value fine adjustment function can be used in forced ON out-
put mode and forced OFF output mode.

e For setting of the sensing output, refer to <PRO6> in “[] PRO MODE OPERA-
TION DESCRIPTION.”

<Normal mode, Rising differential mode or Trailing differential mode>

Press down UP / DOWN key Press down SET key

R !
(W0C0C0 S00E|0 0P8 (W0e00 SOOEUPE confirmed

_ i ! 3 Automatically set without pressing
[ cmon SO0ERQPE  [km /559 SOOS[OERE down SET key in approx. 2 sec.

<Window comparator mode or Hysteresis mode>
e \When setting sensing output to the window comparator mode or hysteresis mode,
“ %L 7and “_%. " can be changed to another by pressing down SET key for 2
sec.
In case conducting threshold value fine adjustment of “ {_%5. "or “ 2_5. ", press
down UP key or Down key, and “ [_%. " or “ 2_%. ” are displayed. Then, the
threshold value fine adjustment can be conducted.

Press down UP / DOWN key Press down UP / DOWN key

Press down SET key

i 5L {500 tﬂ,@ﬁr

> Confirmed

N 3 ¥
(eicnon SE0E/aRsg (/. 5t SocSjagbl M

<Automatically set without pressing>
down SET key in approx. 2 sec.

Note: It may not respond when values of “ {_5! "and “ Z_5L " are close because of relation of hysteresis. Be sure to
confirm with this device.

KEY LOCK FUNCTION

e The key lock function prevents key operations so that the conditions set in each
setting mode are not inadvertently changed.

e If operating key switch after key lock is set, “ I,z @ is indicated on the digi-
tal display.

<Set key lock>

Press down for 3 sec. or more

SET key + MODE key Automatic

3§
(ebetnn SOne[aped = (Fite:  anBRdnd O [#hctnn (SO0E 6008

<Release key lock>

Press down for 3 sec. or more

SET key + MODE key Automatic

i > (#toc orFFERRE > [Fhonon /SOCEJAOE

are displayed

[l SENSING OUTPUT OPERATION MODE

e When MODE indicator: L / D (yellow) lights up, sensing output operation can be
set.

Press down UP / DOWN key

Press down SET key

[ > Confirmed

[ ©> Confirmed

CUSTOM MODE

e When MODE indicator: CUST (yellow) lights up, SET key DOWN key
Response time setting, Emission power setting or UP key MODE key
Hysteresis setting can be displayed.

For the setting procedure, refer to <PRO5> in “[H
PRO MODE OPERATION DESCRIPTION.”

e By pressing UP key or DOWN key, the setting in
each item will be changed.

e Press SET key to confirm the setting.

e For setting of each item, refer to the following table.

MODE indicator
CUST (Yellow

Item Digital display Reference item
Response time setting EPEAL o <PRO 1: Response time setting>
Light-receiving sensitivity setting Geky toom <PRO1: Light-receiving sensitivity setting>
Emission halt setting HERE  an <PRO1: Emission halt setting>
Data bank loading setting chi D ek <PRO3: Data bank loading setting>
Code setting ao3non3n <PRO5: Code setting>
Hysteresis setting HYC H-02 <PRO 1: Hysteresis setting>

PRO MODE

e When MODE indicator: PRO (yellow) lights up, PRO mode can be set.
e For detail of PRO mode, refer to “El PRO MODE OPERATION DESCRIPTION.”

UP (+) key (select)

=

=

.
=W

DOWN (-) key (select)

8 ) B [ MODE key

MODE indicator PRO (Yellow)

Procedure
<PRO1> SET
—> Frio .'E Responce time setting
y .
[Prio {dEL HE Timer setting
Hysteresis setting
Shift amount setting
+ -
Light-receiving sensitivity setting
Emission halt setting
Timer range setting
A
<PRO2> SET
[ Prol@=>{Frak .18 Teaching lock setting
i .-
Setting items in digital display setting
Setting of digital display turning
+ -
ECO setting
Time period hold setting
A
<PRO3> SET

[ P dG——>{Fr o - hi {15 Data bank loading setting
ry 8

Data bank saving setting

Back up setting

Input / output setting

y

<PRO4> SET

[ ProYE—{fr o a”4E Copy setting
Yoo

g Copy action setting
+, - Copy lock setting
¥ -
Communication protocol setting
+, -
External input setting
\
<PROS> st _ .
\ P 5 E=—{Fr 05 Ll @ Code setting
+
.15 Display adjustment setting
+, -
U R Reset setting
) .
CUSTOM setting
A
<PROG> SET ]
\ P ol B=——{F-of _ . & Sensing output setting
+, -
<PRO7> SET

L Pro {@=>{Fraiia":§ Logic operation setting
+ -

Setting of threshold value tracking



[ OPTICAL COMMUNICATION

e When the setting of data bank loading / saving, copy setting, or copy action set-

ting is conducted via optical communications, cascade the sub amplifiers right

side to the main amplifier as follows.

However, in case using data bank loading / saving, use LS-501c or LS-5010-C2

as main amplifier.

If an amplifier is under any of the following conditions, the setting of data bank

loading / saving, or copy setting cannot be carried out.

« Copy lock setting is set to copy lock ON “ [ Lz gam -

« Digital display is blinking

« External input setting of main amplifier is set to “ =" 51 F .” (Only databank
loading / saving)

When communication protocol of a sub am- ‘

plifier is set to communication emission halt

“r _P- aFF " the setting of data bank loading

/ saving, or copy setting cannot be carried out

to sub amplifiers subsequent to the mentioned

amplifier.

Make sure to mount closely like follows since

interference prevention function is conducted

by optical communication.

Communication direction >

Sub amplifiers
Main amplifier

When this product and other products (e.g. fiber sensor amplifiers, pressure sen-
sor controllers, etc.) are connected together in cascade, install those products so
that they are in order of Group A, B, D and C as shown in the right figure. This
product is included in Group D.

[ Communication direction >
a

Group Model No.
A FX-301c (Conventional version unit)
L LTI T TR ANIT) FX-301Bo/Go/Ho, LS-4010
TTTESTE B FX-3010(Modified version unit)
FX-3050, FX-3010-C1
Group  Group Group C LS-4030, DPS series
A B C D FX-500 series, LS-500 series

Within each group, identical models should be connected in a lump.

In case conducting copy setting of this device and other LS-500 series together,
functions which are incorporated in this device will be copied but functions which
are not incorporated in this device will not be copied.

[H INTERFERENCE PREVENTION FUNCTION

e Possible number of amplifiers for interference prevention function is different as
shown in table below.

Responsetime | H-SP [ FAST | SO [ LONG | ULG | HYPR |

| Number of amplifiers | 0 ‘ 2 ‘ 4 ‘ 4 ‘ 4 ‘ 4

e In case putting in more amplifiers than limit of interference prevention function, put
the amplifier protection seal to amplifier which is adjacent of end of an amplifier
that the interference function is valid or set OFF in communication protocol setting
of the end of amplifier that the interference prevention function is valid.

Example: Putting in 12 of this device and set STD of response time setting.

» Possible number of interference prevention is 4.
Put the amplifier protection seals 4th and 5th amplifiers and between 8th and
9th amplifiers or change the communication protocol setting of 4th and 8th to
OFF since interference prevention works from 1st to 4th, from 5th to 8th and
9th to 12th.

[ Communication direction >

Interference prevention | Interference | Interference prevention

possible range prevention | possible range
Put a protection seal between 4th f::;ble Put a protection seal between 8th

and 5th amplifier.
Or set communication protocol
setting in 4th to OFF.

and 9th amplifier.
Or set communication protocol
setting in 8th to OFF.

e In case mounting more amplifiers whose response time setting are different, put
protection seal between amplifiers that have different response time setting or set
communication protocol setting of the upper amplifier to OFF.

e For communication protocol setting procedure, refer to <PRO4> in “E PRO
MODE OPERATION DESCRIPTION.”

ERROR INDICATION

e In case of errors, attempt the following measures.

o o Description Remedy
o EEPROM is broken or reached the end of its
EMH | workinglife. Please contact our office.
Erl EEPROM writing error
Ertt Load of the sensing output 1 is short-circuited

causing an over-current to flow.

L2 Load of the sensing output 2 is short-circuited
L causing an over-current to flow.

Turn OFF the power and check the load.

Check the connection of sensor head.
If the error persists despite checking the connec-
tion, please contact us.

Ertd Fault error of sensor head.

et Communication error when the amplifiers are Verify that there is no loose or clearance between

e mounted in cascade. amplifiers.

et Communication error between the upper com- Verify that there is no loose or clearance between
r

munication unit and amplifiers. the upper communication unit and amplifiers.

SPECIFICATIONS
Series connection type
Type
NPN output ‘ PNP output
Model No. LS-501 ‘ LS-501P
Supply voltage 12 to 24V DC *1{ % Ripple P-P10% or less

Normal operation: 1,200mW or less (current consumption 50mA or less at 24V supply voltage)

Power consumption Eco mode: 980mW or less (current consumption 40mA or less at 24V supply voltage)

NPN open-collector transistor PNP open-collector transistor

Sensing output
(Sensing output 1/2)

+ Maximum sink current: 50mA (Note 1)

+ Applied voltage: 30V DC or less
(Between sensing output and 0V)

+ Residual voltage: 2V or less (Note 2)

« Maximum source current: 50mA (Note 1)
« Applied voltage: 30V DC or less

(Between sensing output and +V)
+ Residual voltage: 2V or less (Note 2)

[At 50mA (Note 1) sink current] [At 50mA (Note 1) source current]
‘ Output operation Switchable either Light-ON or Dark-ON
‘ Short-circuit protection Incorporated

H-SP: 60ps or less, FAST: 150ps or less, STD: 250ps or less, LONG: 500ps or less

Response time U-LG: 5ms or less, HYPR: 24ms or less, Selectable

« Signal condition « Signal condition
High: +8V to +V DC or Open High: +4V to +V DC (at 3mA sink current)
Low: 0 to +1.2V DC (at 0.5mA source current) Low: 0 to +0.6V DC or Open

« Input impedance: Approx. 10kQ « Input impedance: Approx. 10kQ

External input

Protection IP40 (IEC)
-10 to +55°C (If 4 to 7 units are mounted in cascade: -10 to +50°C or if 8 to 16 units are
Ambient temperature mounted in cascade: -10 to +45°C) (No dew condensation or icing allowed)

Storage: -20 to +70°C

Ambient humidity 35 to 85% RH, Storage: 35 to 85% RH

Material Enclosure: Polycarbonate, Key: Polyacetal, Protective cover: Polycarbonate
Weight

(Main body only) Approx. 159

Accessory FX-MB1 (Amplifier protection seal): 1 set.

Notes: 1) 26mA max. if 5 or more series connection types are connected together.

<Series connection type>

2) In case of using the quick-connection cable (cable length 5m) (optional).
3) Cables are not accessories. Be sure to use cables in table below.

Cable
Cable length 1m Cable length 2m Cable length 5m
Main cable ‘ Sub cable Main cable ‘ Sub cable Main cable ‘ Sub cable
LS-5010 CN-74-C1 ‘ CN-72-C1 CN-74-C2 ‘ CN-72-C2 CN-74-C5 ‘ CN-72-C5
CAUTIONS

e This product has been developed / produced for industrial use only.

e Make sure that the power supply is OFF while adding or removing the amplifiers.
e Take care that if a voltage exceeding the rated range is applied, or if an AC power
supply is directly connected, the product may get burnt or be damaged.

Take care that short-circuit of the load or wrong wiring may burn or damage the
product.

Do not run the wires together with high-voltage lines or power lines, or put them in
the same raceway. This can cause malfunction due to induction.

The specification may not be satisfied in a strong magnetic field.

Verify that the supply voltage variation is within the rating.

If power is supplied from a commercial switching regulator, ensure that the frame
ground (F.G.) terminal of the power supply is connected to an actual ground.

In case noise generating equipment (switching regulator, inverter motor, etc.) is
used in the vicinity of this product, connect the frame ground (F.G.) terminal of the
equipment to an actual ground.

The ultra long distance (U-LG, HYPR) mode is more likely to be affected by ex-
traneous noise since the sensitivity of that is higher than the other modes. Make
sure to check the environment before use.

Do not use during the initial transient time (H-SP, FAST, STD: 0.5 sec., LONG,
U-LG, HYPR: 1 sec.) after the power supply is switched ON.

Extension up to total 100m is possible. However, in order to reduce noise, make
the wiring as short as possible. When you extend the cable, be sure to use cables
which have 0.3mm? or more of conductor cross-section area. Set the power sup-
ply voltage while taking into account the voltage drop in the power cable due to its
resistance.

Make sure that stress by forcible bend or pulling is not applied to the sensor cable
joint.

This product is suitable for indoor use only.

Avoid dust, dirt, and steam.

Take care that the product does not come in contact with oil, grease, organic sol-
vents such as thinner, etc., strong acid or alkaline.

This product cannot be used in an environment containing inflammable or explo-
sive gasses.

Never disassemble or modify the product.

This product adopts EEPROM. Settings cannot be done 100 thousand times or
more because of the EEPROM's lifetime.



PRO MODE OPERATION DESCRIPTION ,
. . <PRO3> SET E:}Lanzank foxcne 1ch .
[Symbol explanation [ Prodir—{Proichi (E—elchill icha=>{idch;_

SET f Changeable 1 to
= Press the SET key 4= 8chin +or - Automatic

N

* 3times

- + - .
DOWN (-) key (Select) <> Press the UP (+) key or Data bank saving s go0d
MODE key DOWN (-) key. S‘_emng sa e

E
‘,rﬁii»ch%‘ Hehg< > el Y53~ > id?

(Select, cancel) Automatic Ch: ble 1 t
| -----»=: Automatically move to next BC:Tngiaore © Aut ti Bhnk
- utomatic Do
MODE indicator: PRO (Yellow) 3 times
* = Back up setting  gpt BackupON | _ Back up OFF
Response time + - FProdb. uf Sl u” _ and< b uf off

<PRO1> SET semng (Note 1)

SET 500ps or less 4 - 5ms or less + - 24ms or less
Fro i 5FEdE

SPEd LS SFELL-1 5T SFEdHYP- S

¥ -
[SPEQSE MSPE}.{FH’S; =i
250us or less 150us or less 60us or less
Notes: 1) Display of incident light intensity depends on the response
*o time.
Response time Incident light intensity <PRO4>’ e i A " .
- — — = opy setting utomatic
H-5P","FRSE ", " 5td Max. 4,000 \ ;Lr::n"lﬁ)—ﬂ':"m"h il "f E’,TF": - =
“Lond” "H-LS7 HYP Max. 9,999 [ N TS T Z2ums
i Automatic
Timer setting SET No timer . _ OFF-delay timer + ON -delay timer -
FPro {dEL 48 LM g L 1= D] A R T [ Display adjustment
+ = Copy action semng SgT Display _ Display copy , _ OFF
+ - + -
! ! [Pra L Ak Sl—{ l”n’l”l’ll”u’cuﬂ Ak A PHE LAk Aciaf 8
L Hornn SR dEL Y o SdEe il Yool E . ﬁ -
ON-delay / One- One-shot timer ON / OFF-delay timer '
shot timer (Except sensing output 2) Copy lock setting  gg Copy lock OFF Copy lock ON
(Except sensing output 2) ’JrnL’“ l E)—.‘L e F C EML . ,l_ C an E
Notes: 2) When using time, be sure to set the time range. .
+ - Since the setting time depends on timer range as table ! + -
below, set the setting time after selecting the timer range. Communication Communication Communication
Timer range Timer period protocol setting  ggt _mode + — __emission halt
“ms” Approx. 0.5ms, Approx. 1 to 9,999ms
“sec.” Approx. 0.5 sec., Approx. 1 to 32 sec. + -
“1/10ms” Approx. 0.05ms, Approx. 0.1 to 999.9ms External input set
ting (Note 5) Only one unit Emission OFF Teaching
Hysteresis setting SET Standard Small ] T g SET [ = SET Ter =] CET L gl
- g g -aF g g
o~ Pra ! HY5H HUoH- l'l'lﬁ‘ - HYoH-I I'l IE‘ - -0 g [Pro nPE Ge==>{ InFE SELF Q=—{5EL F £ -nF Be>{5EL F AL chE
Limit +
Shift amount Displayed in Incident light -
semng percentage , _ intensity (Note 3)
Fro [SAFEE—e5HFE - - -3 SHFED (9EE + -
Notes: 3) I_ncldent light intensity setting depends on the response Copy lock Limit —
times. SELFD . LcH SELFLEC -8
- Response time Incident light intensity + - .- .-
' CH-SPUFRSE TSk Max. 4,000 ' !
O A « B Display adj Logic setting
Lon "L-LS T HYP Max. 9,999 __Lo i
SELF ::ICHUE SELF SR
Light-receiving !ncidept light 4 - - -
sensmwty setting geT intensity SET Level4 , _ Level 1
Frio {ScklE Skl W PP o o P T~ Data bank save ,  __Data bank load
L L TELFLhSHE
+, - Emlsslon OFF Teaching
+ - T_L1 T g T L] = il
(kL Lovel 3 ekl LeveI-Z‘ LinfE_ALL EI)_.{ FLLE-ar -“—" LLAEczhE
+ -
Emission halt !
setting SET Emission Emission halt .-
[Prim {HE Rl B——s{HE Al A_'u'vEMIIFHd arF g !
e
Timer range Display adjustment
setting SET 1L
Fro tErn S S—lt - nS Y .
4 - s s
Data bank save , Data bank load
Ll ChAAEe ALl Chi [E
Teachlng lock Notes: 5) The signal input time from outside is as follows.
<PR02> setting SET Lock OFF , _ Lock ON Input time
\;F'rof'ﬁ °:':_u_:':‘:.:'_n:ﬁ E.ic orf8 E_ Lo ond 2 point teaching
f Limit teaching 20 to under 500ms
- Display adjust
Setting items in Full auto teaching 600ms or more (sampling during input)
dlgl@al display Incident light Displayed in Peak / bottom Emission OFF, Logic setting 2ms or more (conducted during inputting)
setting SET intensity percentage , _ value Copy lock
Frod'd 5P it 57 (S E‘ ’O' (5P - - - Pl 5P P LHE Data bank loading Input pulse of the specified channel number
% Data bank savin (1 pulse: 16 to 300ms).
+ - * - 9 However, the pulse cycle is under 500ms.
Setting of digital
display turning SET Turning OFF , _ Turning ON
+ - Frod e o Furn oFFE Eurn ol
+, -
ECO setting SET Eco OFF , _ Eco ON Full
[Frof EcoS=—>{fco offE EFro  ond Ecoriiil B
+ - + -
Time period hold
setting (Note 4) SET Hold OFF , _ Hold ON
Froc Hiol o d Hold oFfFE Hold  ond
+ - Notes: 4) In order to clear the value, set the time period holding

function to OFF once. Turning the power OFF can also
clear the value.




sgT Code setting SET

<PRO6>

FPrio5 ) cdf 8

Display adjustment
setting

F'raST'E'

Target setting
Confirm , _ (Note 6)

OFF
P_’Hq:‘fu SEE E}‘ >l Fichd ESEE

chiE

Display adjustment

1 '
' '
' '
! Target set‘lmg 0 setting !
' SET SET '
:dqdu:. Er g ESEE He Fr o i, 8 '
' Changeable incident '
' Confil light intensity i - '
! onfirm ight intensity in + or ser
' '
H SET N
+ - : 5 F ,L YNl :
' 12 ILiLiL '
+ - i Incident light Confirm Confirm |
' intensity !
_____________________________________ .
Notes 6) Target setting of display adjust setting depends on the re-
sponse time as table below.
Response time Target setting
CH-GFCUFRSET Sk From -1,999 to 4,000
Chand” CH-LET U HEP From -1,999 to 9,999
v .
Reset setting Automatic

---#<RUN mode>
<
Blinks 3 times

Light-receiving
+ — sensitivity setting + -

Emission halt
setting

+, - +, -
b Bl 5 L odE Bl 5E chi IF
Hysteresis setting Code setting Data bank loading
setting

Window comparator
mode Rising differential
(Note 7) SET Normal mode . (Exceptsensmgoutpul?) 4+ — mode

Trailing differential
mode

Prioh E)—’U"rm'i L E}‘_"Pl okt 1L E}‘_"Urfnru MUI‘DEN" E‘

+ - )=
Forced OFF By pressing down MODE key long time, Hysteresis
output mode sensing output 1 or 2 can be changed to mode

another.
+ -
+ -
N . Self-diagnosis
Only displayed
Forced ON Lg_go;:_%;ye n output mode
output mode + - 0= - - - (Except sensing output 1)
b ELFE
Answer back output
mode (Note 8)

ing output 1

" <Window comparator mode or Hysteresis mode>

: (The following diagram shows in selecting the window comparator mode.)
Shift amount setting

SET (D\splayed in percentage) SET

'
'
'
: [T fech@r—{ikch - -PR—{---F iFQ
'
i
| - i
' Shift amount setting

(Note 9)

3
3
a1

Notes: 7) Set the sensing output setting after input / output setting for LS-501c.
8) After external input, the time given until an answer back output is as follows. How-
ever, in case timer of the sensing output 2 is valid, the output time is different from
the following table.

Input time

2 point teaching
Limit teaching
+ - Full auto teaching

After 20ms from the input end, the answer back output is
read out when result of the teaching is “ Sz ™.

After 20ms from the input end, the answer back output is
read out.
After 520ms from rising of last input pulse, the answer back
output (pulse) of the number of channel in the data bank is
read out.

Display adjust

Data bank loading
Data bank saving

9) Incident light intensity depends on the response time as table below.

Response time
H-5P"FRSE" Sk
“hond” U H-LET YR

Incident light intensity
Max. 4,000
Max. 9,999

Logic operation

Between adjacent

<PRO7> SET setting SET mph ier Invalid  _
l’:'I‘El 1 IUI'IJ -” ngl: E L nLr'E an:nﬁ)—Wnr .IF nnnﬁ\ I'll’.: A': Ft'l'td
+, -
" [nESEE ar S>nE5%E  orf
xor or
Between external
input SET Invalid , _ and
Lo £ - inGF=—>{E - in _rnonS<>E- In Andd
+, - ¢+, -
+, -
o E-tnf arB@<>E-1n arf
+ - xor or
Between sens-
ing output 1 and
sensing output 2 geT Invalid , _ and
Lo SELFE SELF Anddl
+ -
r
)
xor
Setting of threshold Setting of threshold
value tracking SET tracklng cycle SET OFF , _ 1 sec.
ALE [ Hel G
+ -
+, -
Storage cycle
*- semng SET OFF , _ 1 time
[ALE  rEc8=—>{ rfc aFFE<—>{ rfc I8
+ -
Algorithm setting
(Note 10) SET Limit teaching ; _ Auto teaching
AL ALY QALY SHFEQ<—{ALT AtchE
Notes: 10) In case setting to “ 5HF ", conduct the limit teaching for
the changed incident light intensity.
Shift direction of the threshold differs depending on the
combination of the sensing output status and the sensing
output operation.
Sensing output status | Sensing output operation | Shift direction
Sensing output ON Light-ON -
Sensing output ON Dark-ON +
Sensing output OFF Light-ON +
Sensing output OFF Dark-ON -
<PRO1>
Fro {8



Item

Description

Item Default setting

Description

Response time set-
ting

Set response time.

Timer setting

Set operation and period of the timer.

Hysteresis setting

Hysteresis can be set when the normal mode or the window com-
parator mode is selected.

Shift amount setting

Set shift amount of threshold value in limit teaching.

PRO1 mode

Light-receiving sensi-
tivity setting

Selects light-receiving sensitivity from 4 levels.
“ " Level 1
e Level 2
“ ot evel 3
i, evel 4

Emission halt setting

Selects laser emission from the sensor head to execute or halt.

Timer range setting

Change unit time of timer.

Teaching lock setting

Be able to prevent from wrong operation of teaching.
“ @FF " Teaching mode is valid
“ an "t Teaching mode is invalid

Digital display item
setting

Incident light intensity can be displayed in percentage or the peak /
bottom value can be displayed on the digital display (red).

Digital display turning
on setting

Sets the viewing orientation of the digital display.

PRO2 mode

ECO setting

Power consumption can be lowered.

“ aFF" ECOOFF

“ @n” If any key operation is not carried out for 20 sec. in RUN
mode, the digital display turns OFF.

“FULL " If key operation is not done in 20 sec. or setting the key
lock function in Run mode, all indicators turns OFF.

Period hold setting

afF " Peak/ bottom value in the digital display refreshing condi-
tion can be displayed.
“ @n"t Peak / bottom value in the hold condition can be dis-
played.

Logical operation

PRO7 mode

setting L nSEn

Select for logical operation and set logical operation methods (and,

or, xor).

“n5En " Logical operation is sensing output 1 of this device and
conduct logical operation between the sensing output 1
and sensing output 1 of this device.

The calculation result of upper amplifiers and this product
is output from the sensing output 1 of this product.

“F- a7 Logical operation is sensing output 1 of an upper adjacent
amplifier and conduct logical operation between the sens-
ing output and sensing output 1 of this device.

“EELF " Logical operation is outer input and conduct logical op-
eration between the output and sensing output 1 of this
device.

Logical Sensing Setting of logical operations
operation ol{tput 1. of and or xor
this device
ON ON ON ON OFF
ON OFF OFF ON ON
OFF ON OFF ON ON
OFF OFF OFF OFF OFF

Setting of threshold

This mode can change the threshold value depending on the cycle
(1 to 9,999 sec.) that is set with the variations of the incident light

ro_ I
value tracking Ll mrF intensity. The tracking shift amount is the one which is set at the shift
setting.
Sensing output bHch FF Selects whether tracking threshold when the output is OFF or when
setting EDS the output is ON.
ﬁégrage cycle set- rFr- FF | Selects a threshold storage cycle in EEPROM from 1 to 250 times.

Algorithm setting

,L'{,‘_ 5‘ SH,‘—',‘: bases of shift amount. Furthermore, when setting to auto teaching,

When setting to limit teaching, threshold value is followed up on the

threshold value be followed up on the bases of each cycle.

Data bank loading
setting

Load a setting from specified data bank. (1 to 8 channel)

Data bank saving set-
ting

Save a setting to specified data bank. (1 to 8 channel)

PRO3 mode

Back up setting

Select to save or not to save the threshold value by teaching in EE-
PROM.

LS-5010 / Code setting table

e Green digital display (right side is the first digit)

Input / output setting
(LS-5010 only)

Select either sensing output 2 or external output.

Copy setting

Using optical communications, be able to copy setting contents in
main amplifier to all of the sub amplifiers connected from the main
amplifier.

LS-5010 cannot send or receive threshold value when conducting
copy.

PRO4 mode

Copy action setting

Copy of items in display adjustment setting and incident light inten-
sity are conducted or canceled by using optical communication.
In case incident light intensity does not have enough margin, auto-
matically set optimum value.
“dfd.i " Display adjustment of main amplifier and sub amplifiers
can be conducted.
Set to the target value of display adjustment in each am-
plifier.

P47 Incident light intensity of main amplifier can be copied to
sub amplifier. However, when the difference between main
amplifier and sub amplifier is big, it will not be copied.

“Fedaf 70 Display adjust of main and sub amplifier can be set to
OFF.

Do not press down the SET key many times when display
is “ AidaF . When “ AdiaF 7 is not displayed in confirma-
tion, also do not press down set key many times.

Copy lock setting

When conducting the setting of copy setting or data bank loading
/ saving from the main amplifier via optical communications, it is
possible that only the sub amplifier which is set to copy lock ON
“I_Lc  an’does not receive the set contents.

However, even if copy lock ON ” is set, the copy action setting is
communicated.

Communication
protocol setting

When conducting the copy setting or setting of data bank loading /
saving from the main amplifier via optical communications, the opti-
cal communications through a sub amplifier which is set to commu-
nication emission halt “ [ _ P FF " and the following sub amplifiers
can be halted.

External input setting

Set external input.

Code setting

Consistent setting can be done by inputting 8-digit code instead of
independent setting.
In addition, present setting can be confirmed.

PRO5 mode

Display adjustment
setting

Set incident light intensity to target value.

If conducting display adjustment setting when incident light intensity

does not have enough margin, “ fiLff - " is blinked.

“ @FF " Display adjustment OFF

“ LEL ™ Slide to (smaller side) incident light intensity from the set
of target setting.

“E9EE " Set incident light intensity to value you want (negative
side). In case setting to 0-adjustment, set to 0.

Reset setting

If setting to “ 4£ 5 ,” returns to default settings (factory settings).

CUSTOM setting

Select an item in CUSTOM mode to display.

PRO6 mode

Sensing output mode

Set sensing output 1 mode and sensing output 2 mode.

“ .. 7" (Normal mode)

« Sets a threshold value for ON / OFF operation.

. 7. 7 (Window comparator mode) (Except sensing output 2)

« Sets two threshold values and judges they are within the required
range or not. This can be selected in 1/ 2/ 3-point teaching.

“d .0 " (Rising differential mode)

+ Only drastic rises in incident light intensity are detected.

“d 1.7 (Trailing differential mode)

« Only drastic drops in incident light intensity are detected.

“H .I " (Hysteresis mode)

+ Changes hysteresis to ignore small change of incident light inten-
sity.

+ This can be selected in 1/ 2/ 3-point teaching.

“BELF " (Self diagnosis output mode) (Except sensing output 1)

« Conduct self diagnosis output
Hr'% " (Answer back output mode) (Only displayed in LS-5010-C2

but except sensing output 1)

« Conduct Answer back output toward external input.

@n " (Forced ON output mode)

« Sets forcibly the output to ON.

“ @FF " (Forced OFF output mode

« Sets forcibly the output to OFF.

° Forth digit ° Third digit ° Second digit ® First digit
§ Sensing output operation mode § Timer operation § Timer period § CUSTOM setting
Sensing output 1 | Sensing output 2 Sensing output 1| Sensing output 2
n | Light-ON LighttON | 1 | Notimer Notimer | 0.5ms 0| Eeaponsetme
| Light-ON Dark-ON | ¢ OFD Notimer | ¢ 1ms U e aateng
2 Dark-ON Light-ON 2 OND No timer 2 3ms 2 S::l‘;sgim halt
3| DarkoN DarkON | 3 |  ONOF Notimer | 3 5ms 3 | o129
Y - - Y 0OsD No timer o 10ms y | Code setting
4 - - 4 ONOS No timer [ 30ms & | Hysteresis setting
5 - - 5 No timer OFD 5 50ms 5 -
1 - - 1 No timer OND 1 100ms 1 -
k] - - k] No timer osD ] 300ms k] -
g - - g - - o 500ms 9 -
A - - A - - A 1sec. A -
b - - B - - b 2 sec. b -
o - - o - - 5 3 sec. o -
a - - o - - da 4 sec. a -
£ - - £ - - £ 5 sec. £ -
OFD: OFF-delay timer, OND: ON-delay timer, ONOF: ON / OFF-delay timer, OSD: One-shot timer >
ONOS: ON-delay / One-shot timer
e Red digital display (right side is the first digit)
© Forth digit ° Third digit o | Seconddigit | First digit
8| Comiook | Do | 8 | erniemt sk upsang|  |Fesporse | § | Sonan ot
| Copy lock OFF H-02 o :Etceic;zirglight BackupON | 1 H-SP | Normal mode
i | copylockON | H-02 ; :;‘feiiz{;;'igh‘ Backup OFF | ;|  FAST | wemode
2 |Copylock OFF | H03 | 2 | DEPEYCR | BackupON | 2 | STD 2 |Rising differen-
3 | CopylockoN | H-03 3 E:rg';y;g;” BackupOFF | 3 | Long | 3 [fralinodi
4 |copylock OFF|  H-01 y | Peakibotom | gagkupon |y | Ut |y | HYSmode
5 | CopylockON | H-01 g | Peakibotom | gagcuporr [ 5 | HYPR | g -

(WC mode: Window comparator mode, HYS mode: Hysteresis mode)

Note: Itis a setting only for sensing output 1. Sensing output 2 cannot be set.



LS-5010-C2 / Code setting table
o Green digital display (right side is the first digit)

° Forth digit ° Third digit ® Second digit ° First digit
§ Sensing output operation mode g Timer operation § Timer period § CUSTOM setting
Sensing output 1 | Sensing output 2 Sensing output 1 | Sensing output 2

n | Light-oN LightON | 1 | Notimer No timer | 12 0.5ms 0| Seapensetme
| Light-ON Dark-ON | ¢ OFD Notimer | 1ms 1| g
2| Dark-ON LightON | 2 OND Notimer | a 3ms 2| ipeonnat
3| Dark-ON Dark-ON | 3 | ONOF Notimer | 3 5ms E et
Y - - Y 0osD No timer Y 10ms | Code setting
4 - - 4 ONOS No timer 4 30ms r, | Hysteresis setting
5 - - 5 No timer OFD 5 50ms 5 -

1 - - 7 No timer OND 1 100ms 1 -

E] - - ] No timer 0OsD k] 300ms ] -

o - - o - - o 500ms o -

" - - R - - 1 1 sec. " -

5 - - h - - b 2 sec. b -

c - - c - - c 3 sec. c -

a - - a - - a 4 sec. da .

E - - I3 - - I3 5 sec. £ -

OFD: OFF-delay timer, OND:
ONOS: ON-delay / One-shot timer

: ON-delay timer, ONOF: ON / OFF-delay timer, OSD: One-shot timer

o Red digital display (right side is the first digit)

)

Forth digit Third digit Second digit First digit
3 2 [Seting it 3 3
" etting items Sensing output settin:
8 Cogy lock Hysvteresls 8 in digital dis- | Back up setting 8 Bespon;e 8 - 9 outp - 9
setting setting play setting time setting Sensing output 1 | Sensing output 2
o g‘;‘;y lock H-02 o :Rgiz;;“gm Backup ON | H-SP 1t |Normal mode | Normal mode
Copy lock ¥ Incident light Rising differ-
! on H-02 ! intensity Back up OFF | ¢ FAST 1 | Normal mode ential mode
Copy lock ¥ Displayed in Trailing differ-
2 OFF H-03 2 percentage BackupON | = STD 2 |Normal mode ential mode
Copy lock ¥ Displayed in
1| on H-03 3 | percentage Back up OFF| 7 LONG 3 |Normal mode| HYS mode
Copy lock Peak / bot- Self-diagnosis
Y OFF H-01 Y tom value Back up ON | U-LG i | Normal mode output mode
Copy lock _ | Peak/ bot- Answer back
51 oN H-01 5 | tom value Back up OFF | ¢ HYPR t, | Normal mode mode
5 - - 5 - - 5 - 5 | WCmode |Normal mode
1 - - 1 - - H - 7 | WCmode | HYS mode
_ _ _ _ _ Rising differ- | Trailing differ-
a8 & a8 & |ential mode |ential mode
g - - o - - o - o | HYS mode |Normal mode
(WC mode: Window comparator mode, HYS mode: Hysteresis mode)
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