SUNX)

INSTRUCTION MANUAL

| Photoelectric Sensor | Digital Laser Sensor Amplifier

LS-400 Series

Thank you very much for using SUNX products. Please read this Instruction Manual
carefully and thoroughly for the correcl and optimum use of this product
Kindly keep this manual in a convenient place for quick reference

@ Never use this product as a sensing device for persannel praotection.

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

®Use of control or adjustment or performance of procedures
other than those specified in this instruction manual may result
in hazardous rediation expose.

Kl SPECIFICATIONS

WARNING

Type Cannector type Cable type
Model [NPNDul.nul LS-401 L5-401-C2
jlem ™' [FHP Outpat LS-401P LS-401P-C2

Supply vollage 121024V OC+10% Ripple P-P 10% or less

El CAUTIONS

® Make sure Ihat the power supply is off while wiring.

® Verify that the supply voltage varlalion is within the rating.

@ Take care that il a voltage exceeding the rated range 15 applied, or if an AC power
supply is directly connected, the sensor may gel burnt or damaged.,

@ In case noise generaling equipment (switching regulator, inverter motor, elc. ) is used in the vicinity
of this producl, connect the frame ground (F.G ) lerminal of the equipment 1o an actyal ground,

@ The ultra long distance (U-LG) mode 15 more likely lo be affected by extranacus noise since the
sensitivity of lhat is tigher than the olher modes. Make sure to check he emvironment before Lse.

@ If power is supplied from a commercial switching regulator, ensure thal the frame
ground (F.G.) terminal of the power supply 1s connecled 16 an actual ground.

@ Do not use during the initial ransient ime (0.5 sec.) after the power supply is swilched on

® Take care that short-circuit of the load or wrong wiring may bumn or damage Ihe sensor.

@ Do nol run the wires together with high-voltage lines or power lines or put them in
lhe same raceway. This can cause malfunction due to induction

® Make sure to use the optional guick-connection cable for the conneclor lype LS-401(P),

® Extension up to total 100m is possible with 0.3mm?, or mare, cable. However, in
order lo reduce noise, make the wiring as short as possible

@ This sensor is suitable for indoor use only.

® Avoid dusl. dirt. and steam

® Take care Lhal the product does not come in direct contact with water, ol, grease,
or arganic solvents, such as, thinner, elc.

@ This sensor cannot be used in an environment containing inflammable or explosive gases

® Never disassemble or modify the sensor

EI CASCADING CONNECTOR TYPE LS-401 (P)

I For mounting and removing the amphifier, refer 1o ' BIMOUNTING'. ]

Neirmz! operalion: 320mW or less (curant consumption 40ma or fess at 24V supply vollage)
ECO made. 780mWY or less (cUrrent consumption 33mA or lags at 24V supply voltage)
<NPN output type> <PNP output type>
NPN open-collectof transistor PMP opan-collector transistor
= Maximum sink cument 100mA (Note 1)« Maximum source current. 100mA (Note 1)
- Applied voltage: 30V DC o ess - Applied vo'ltage 30V DC or less
between output and 0V) {between output and +V)
- Resigual voitage: 1.5V or less - Residual voltage, 1.5V or less
[aL 100mA (Note 1) sink currant] [at 100mA (Nol= 1) source current]

Power consurnplion

Quipyt
{Ouiputl, Oulput2)

[ Oulput operation
\ Shori-creuil prolecion

Light-ON or Dark-QN, selactable with jog switch
incorporated
<PNP output type>
PNP non-cantact inpul

<NPN output type>
NPN nen-contac! input
+ Sigral candition + Signal condition
High: +5 to +V DC or open High: +4 16 +V OC sink curen! 3mA o less]
Low : 0o 2V DC [sowrge currant 0. 5ma) Low  0to 0.6V DC, or open
* Inpul impedance: 10k Q approx - Inpul impedance: 10k 2 approx.
H-8P: 80 us or less, FAST: 150 ys or less, STD: 500 us or less,
U-LG: 4ms or less, seleciable wilh jog swilch
4 digit (green) « 4 digit (red) LED display
2-level leaching / Limit teaching / Full-auta teaching §
Manual adjustment

Esxternal nput
{Nate 2}

Response lime

Digital display

Normal mode

Window compa-

ralor moge

Hy made
] Differential mode

Fine sensifivity adjust-

ment function

Teaching {1, 2. 3 level) / Manual acjusiment

feaching (1. 2. 3 level) / Manual ad
Five-level setlings

Incorporated

Incorporated with vanabie ON-delay/OFF -delay/ONE-SHOT timer. switch-
able either eflective or ineftective [Timer period: 1ms~8899ms approx ]
Interference prevention | Incorcaraled [Up o four sensor heads can be mounted adjacently (However,

Timer function

Cascading method

T Mount each amplfier cne by
one to 35mm width DIN rail
and sel the amplifiers to
conlacl each other

2! Inser! lhe conneclor of quick-
connecltion cable nto  the
connector of the amplifier.

3 Mount the oplional end plates
(MS-DIN-E) at both the ends
to hold the amplifiers hetween
their flat sides.

&} Tighten the screws to fix the
end plates (MS-DIN-E)

Dismantling methed

" Prassing the projection at the top
of the gquick-connection cable,
pull out the connectar.

2 Rernove Lhe amplifier

H /0 CIRCUIT DIAGRAM

® NPN output type

Terminal No. of cennecior type  Cabie type / Color code of
guick-connection cable

Sub cable
[g@-?EACD] {optianat)

end plale
{MS-DIN-E} (cptional)

— ror— —
function in H-SP made, the interference pravention function cannot be operated)] P‘ ,I{(Bruwrn +~ ¥ (Note 1)
1010 +55°T (I 4 1o 7 unts are mounted cosely 10 to +50°C, 1 810 16 unlte zre mounted Lo T _
\ ) 0ag
Amblent IMPEraIe | yrealy 1010 #45°C) INo dew condensation or lang allrwes), Storsce 20 6 H0 L Tk @ BR Qulput 1 = !
Ambient humidity 35 1o 88% RH, Storage: 35 to B5% RH ] T N A (White] Oulpul 2_100mA max. (Note 3) ‘
Endosure: Heat-resistant ABS, Transpareni cover. Polycarbonalte e 4 5 7 i + L 12~24v 0C
Matersl Mede kay swilch: Acrylic. Jog swilch: ABS 2 w e e S E10%
= - &
Weghl 159 spprox. 859 approx & | i p}-o (PinK) Extarnal inpit (Note 2) ... |
Notes: 1) S0mA mas. 4 § o 8-umits are conneded in cascade, and 26mA max If 8 to 16 units are connected in cascade I " Biue) 0V (Note 1 i 5= ! [
2} Exlernal input is not incorporated with the connector type LS-401(P) aldde o4 Ble] U (Note 1) 4 4
3} The cable is not supplied as an accessory for connector type LS-401(P}. Be sure (o use

the optional quick-connection cables given below

Main cable (4-core): CN-74-C1 (cable length 1m), CN-74-C2 (cabla length Zm)
CN-74-C5 (catie length 5m)

Sub cable (2-core). CN-72-C1 (cable length 1m], CN-72-C2 (calile langth 2m)
CN-72-C5 (cable length Sm

F MOUNTING

]_Huw to mount the ampliﬂerl

1 Fil the rear part of the mounling section af the amplilier

~on a 35mm width DIN rail, 3
2! Press down the rear parl of the mounting section of (

the unit on the 35mm width DIN rail and fit the front S

L I

part of the meunting seclion to the DIN rail. 1

35mm width QDIN ral

Push the amplifier forward 5 4=
) Lift up the front part of the amplifier lo remave it

Naoig: Take care Lhat il the frant part is lifted without pushing the
ampifier forward. the hook on the rear portion of the
mouritmg seclion is likely to break

How to remove the amplifier

How to mount the sensor head

1 Insert the sensor head connector into the mlet until it
clicks.
(2) Fit the cover to the conneclor.

N, Sensor head
“ronnector

Internal circuil Users' circut

@® PNP outpul type

Terminal Mo. of connector type  Catile type / Color code of
7 quick-tonnection cable

W(eromn) -
.fll]rmnu) V (Note 1)
)

.. .
| pi (Note
] ™ ' | AL kc (Pink) Exlernal input {Nole 2\‘? . ‘
Bt ||| ke ' |
; = %) T 100mA max. (Note 3) & L_ZI_UZ:V De
] == =10%
é W(Blackl Qulput 1_100mA max_(Nole 3}

[ (White] Output 2

N Cumwmeet —
Internal circuil e—=o— Users' ciruuil
- 3
Non-vollage contact or NPN transistor open Non-voltage contact or PNP transistor open
collector collector
— E = o
/ of a— £ or }
High . +8Y 1o +V, or open High - +4V lo +
Low 0Otlo 2V Low @ 010 0.6V, or open

Notes: 1) The quick-connetlion sub cabie doss nol have +V (brown) and 0V Layoul of terminals of
[blue ] The power it supptied fram the connector of the main cable connector type L5401 (P)
2) External input s not incorporated with the conpector lype LS-401 (P}
3) Smit a5 b B unds e conected In cascade and ZhmA man 4910 16 wls are ornectad 1 cascads

Symbols+«« D1, Dz: Reverse supply polarily protection diode
Zin, Zo2, Zny, Zoa: Surge absorplion zendr dicde
Tor, ezt NPN outpul transistor
Tra, Tia: PNP pulpul lransistor

AUl 2




[d PART DESCRIPTION

Select 1 indicator (Yellow) Select 2 indicator (Yeliow)  MODE indicator { TIMER ({Yellow)
Output 1 operatior incicalot (Qarge}"  Oulpel 2 operator recaler (0rarge} . MODE indicator / CUSTOM (Yetiow)

T”“"u'

Laser emiss«on indicator
{Green)

WODE indicaer { RUN (Gleen) JMODE pdicaters - Y ggqqg key
MODE indicator / TEACH (¥ellow) / PRO (Yeiow) * Jog switch

\_Diglal c:splay (Green, Red)
OPERATION PROCEDURE

MODE key

Jog switch

Turn

Press Press

‘+' side ' side

El OUTPUT SWITCHING

@ Press the MODE key for more than 2 seconds when in  Select 1 indicator Select 2 indicator
NAVI mode. If Output 1 has been selected, the Select (E/OW) {Yellow)

1 indicator (yellow) lights up. If the oulput 2 is being iz
selected. the Select 2 indicator (yellow) lights up. ]

] KEYLOCK FUNCTION

® If the jog switch and MODE key are press down
simuitaneously for more than 3 seconds when the MODE
indicator / RUN (green) is on, the key operation is locked.
Press down for more than 3 seconds
again to unlock the key.

<Key Iocked> <Key unlocked>

!8 L Oc

tkl TEACHING MODE

When teaching in Window ¢ mode or Hy mode, a selting has 1o be made i PROG
beforehand. In case of 1-level leaching, a shift value (the initial value is 10 digit or 15%) has to be set as well.

*1. When Jog switch i1s pressed, lhe setting 1s confirmed.

*2: Cancellation is possible by pressing MODE key during setting.

@ Be sure to set each item after selecting the output 1 or the cutput 2.

@ The items that can be set in the output 1 and the output 2 respectively are only 1, Threshold vaive,
20utput operation, -3Timer operation and Timer penod, and ‘4 Detecton mode. The ilems other than
those are common. (However, in case of setting with the direct code. a combination of the output1/2 can
be set only for output operation The items other than output operation are valid only for the output 1.}

@ Procedures for switching the NAVI mode
RUN mode

TEACH é
mode l Press

._--l —

00 B Timer period

s>
5PEd_Std

PRO éﬁm
mode Y .

é Referto' B PRO MODE".
Press

@ Procedures for switching the display in RUN mode

<3 icon i Refer to 'l TEACHING MODE".
duug
nmJl No timer
| and| [ :3| Timer penod &onﬁrmed
| ald] ONE-SHOT dela; 1T} {5}] Timer penod
ASE|Emission halt_|Refer o' [F PRO MODE  PROY mode setting’

S
aFd| OFF ceiay
E d[Resporse vre seecton [Refer o' [} PRO MODE 1 PRO' mode sefting'
chi O]Data bank ioading [Refer 1o ‘{F] PRO MODE j PRO3 mode sefting’

g Tum | No displa -gn| Dark ON &
LTan- > \[ {No dispiay Al Light ON Confirmed
ON delay
ckLIMGS Refer 20 ' 7] PRO NODE i PRO1 mode setting
[Code setting [Refer :o {2 PRO MODE i PROS mode setting’

incident light

s2000 oo

9 H & Press
Press | ,.Feak value Bottom value
{JPHLd bHLd.

'.D'.SR'?)'S’.". only in Window, .‘2’-2'."2‘!@‘9!.'!‘9‘1% or Hysteresis mode and Differential mode. .. N

! in Ditferential mode

Differential saiue of ncidert light intensity

Blinking
by turns

,|in Window comparator mode or Hysteresis
i[mode

? &=
| Incdent ight Inadent sght
nlengily
[}

Threshoid valye 2 musr;
P!
! [‘fauuu lSuAu &

4 "
: Automatic Automalic: (=] |:
Threshoid  Incident ight Incadent light :

! vaige | rlensi eﬂyw‘ in lcnsn,w' Irudem ];
Snn |Sr|r| ﬂ] E 5 |Snnﬂ 1 Incident hight intensity - Hoid vl H
=AUy Jduue) \“ |8 U= DPH, Bnn' ;] B 1
: 5 R | :
H Press y :
& Blinking by tumns :

Note: Can be displayed it the display switching * d=L¢ " is se( o' ofF " lo enable the dispiay swilching
in PROZ of PRO mode.

] THRESHOLD VALUE FINE ADJUSTMENT FUNCTION

@ The threshold can be fine-adjusted when the MODE indicator
1 RUN (green) lights up.
- Turn the jog switch to either '+* (left) or -*

" GGq TEANT @ Turn m. matic l
7 {999 &0y 000 ¢ SS"!}“-—-—H;AIEW { .SGB§
*- When you turn the jog switch to '+ or ' in Window comparator mocde or Hysteresis mode, the

threshold will Increase or decrease after the output 1 {.50° or the output 2* 2.8 * is displayed.
If you turn the jog swilch to +* when the output 1' L, R * is dispiayed, the following will be displayed.

9 Turn to '+ Automatic Change Automatic

......... ... ___Confirmed
oo SE0E—-" Ol SiiSe—-2000 | BO0E—»8)7

{right) to increase / decrease the threshold value.

B

l In case of 2-level teaching I

) Press the MODE key once to select 'TEACH mode'. Press
the jog swilch in the object present condition.

2 Press the jog swilch in the object absent condilion. The
MODE indicator / TEACH (green) blinks.

3 Athreshold is set between (1} and 2.
In case stable sensing is possible:
'Yaad ' is displayed in the red digital display.
In case stable sensing is not possible:
‘HArd ' is displayed in the red digitat display.

(U Press the MODE key once lo select TEACH mode'. Press
the jog switch in the object absent condition.

7‘% 72" The MODE indicator / TEACH (green) blinks.

3 Turn the jog switch to ‘+* or ' side.
Turn to '+' side: The threshold level is shifted (o a value
approx. 15% higher (low sensitivity) than that set at :T". (Nole 1)
Turn to ' side: The threshold level is shifted to a value approx.
15% lower (high sensitivity) than that set at {. (Note 1)
Note: The approx. 15% amount of shift 5 an initial value. The amount of Shift can be
changed in a range of approx. 5% to 200% (increment of 1%} in PRO mode.
&) In case stable sensing is possible:
‘90ad ' is displayed in the red digital display.
In case stable sensing is not possible:
‘HRrd ' is displayed in the red digital display.

Automatic

| In case of Full-auto teaching ]

1) Press the MODE key once to select "TEACH mode’.
Run the workpiece on the line and hold down the jog switch.

@ 'Auto’ is displayed on the green digital display and when the
workpiece passed through, release the jog switch.
The MODE indicator / TEACH (green) blinks.

(3 In case stable sensing 1s possible:
‘Qnad ' is displayed in the red digital display.
In case stable sensing is not possible:
‘HArd ' 1s displayed in the red digital display.

[ In case of 1-level teaching in Window comparator mode or Hysteresis mode

@ This is the method to set the shift value to the desired value and set the threshold
range by using the single-point teaching.

<Window Comparator mode> <Hysteresis mode>

Settode- | Settode Setizde- . Seticde-
sired vaiue | sired value sirec value, sired value
181 P.1 2sL 1L Pt 2SL

a

‘tch 3005} 7 Press the MODE key once to select TEACH mode”." P 1" 1s
B T displayed on the green digital display.

Blink N . . .
b;r:u.r,’,% Press the jog switch in the object present condition.

P- 300- )
Press

ﬂﬂ gﬂﬂd H" "\, 3; The threshold value (1_SL} that has been calculated by
= subtracting the shift value (100) from the incident light intensity
and the threshold value (2_SL) that has been calculated by
adding the shift value (100) to the incident light intensity are
allernatively blinks on the green digital display. (Note 1) (Note 2)
In case stable sensing is possible:
ad ' is displayed in the red digital display.
In case stable sensing is not possible:
"HARrd ' is displayed in the red digital display.
Notes 1); The shift value of 100 digit is an in:tia vaiue. The shift value can be
set in PRO made. Furthermore, 'digit' or "percent’ can be selected
For setting method, refer to ' .PR MODE / PRO6 mode setting’.
2. If the value after semng exceeds the maximum (minimum), the
maximumm (minimurm) sensitivity will be set.

2

i 1]

Blinkirg
by turns

Lj_g_ﬂnd“

Bllnklng
by turns

= BOOHAA! J
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PRO4 mode setting
& Frass Press
Copyfunn{’ )

..-.fm"l oPy-t—- Py

[ Prod YEG) Setting copy: OK

Turn

Tﬁll&rﬂiSSDﬁ change
To penmit ( Hol o
1 permit funclicn

\P;-nii -1 —p{l- L; qFF| Transrission enable
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< The highlighted ine indicates the default code (lactory setting)
Mote: Conngctor type LS-401 (P} ahpws only ' 1

ERROR DISPLAY

@ Take the following actions in case of errors,

Cisplay Dascription of error Actlon
E i Overcurrent has been applied due to| Turn off the power supply and check the
It short-circuited load load.
Er-Y Disconnection error of sensor head Check the connection of sensor head.
Er-5 Transmisslon eror during connection Verifynatneme s narloese.on'slaarans
betwean amplifiers.

[§ OPTICAL COMMUNICATION

@ When the colleclive dala bank load / save funclion or copy funclion is used via optical commu-
nicalion, lnading / saving or copy of (he selling can be carried out only lo the amplifiers (sub
units} connected on the right side of the amplifier (main unit), as shown in the figure below
However, if the amplifier (sub unil) 1s being connected (the indicator blinks), PRO mode is be-
ing set or the lransmission enable / disable function 1s set lo 'disable’, loading / saving or copy
15 nol carried oul. Furthermare, Ihe sensing operalion stops dunng oplical communicalion

Communicalion direction >
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