Slot-type Photomicrosensor

EE-SX97

Built-in connector enables downsizing
and easier connection. Protective circuit
for safe operation.

¢ A built-in connector minimizes the shape and dimensional require-
ments.
* Two outputs: light-ON and dark-ON.
* Complete lineup including seven different shapes.
» Safer operation with built-in power supply reverse polarity protec-
tion.
¢ Output overcurrent protection with a thermal shutdown circuit
(patent pending). *1
* The indicator can be seen from many directions to enable installa-
tion in more locations.
* Connector with lock that mates with commercially available connec-
tors. *2
*1. Output overcurrent protection is provided only on output 2 (OUT2) on NPN models.
*2. Recommended connector:
J.S.T. Mfg. Co., Ltd. Contacts: SPHD-001T-P0.5, Housing: PAP-04V-S
Ask the manufacturer of the connector for details.

CSM_EE-SX97_DS_E_1_1

Be sure to read the Safety Precautions
on page 5.

Features

Built-in Connector for Downsizing and Easier Connection

A built-in connector minimizes the shape and dimensional requirements. And wiring costs can be reduced by using commercially
available connectors.

Previous Model EE-SX97 Series

Use
Commercial
Connectors

The use of a commercially available connector
simplifies connections and the positive lock
holds the connector in place.

(16.2)

Recommended Connector:
Smaller J.S.T. Mfg. Co., Ltd.
Contacts: SPHD-001T-P0.5,
Housing: PAP-04V-S
*Ask the manufacturer of the connector for details.

Safer Operation with Built-in Power Supply Easy-to-see Indicator
Reverse Polarity Protection The indicator can be seen from up to four directions to enable
The built-in power supply reverse polarity protection protects installation in more locations.

against reverse connection of the power supply or outputs for

safer operation at the assembly site.
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Reverse polarity protection Display

Built-in Thermal Shutdown Circuit Two Outputs: Light-ON and Dark-ON

Control output 2 on models with NPN outputs is protected All models provide both a light-ON and dark-ON output so that
fro_m output overcurrents by a built-in thermal shutdown cir- the output can be switched according to the application simply
cuit. by changing the wiring.
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Ordering Information
Sensors 1 Infrared light
i i i i Model
Appearance Sensing | Connecting Sensing distance Operating Indicator
method method mode mode NPN output PNP output
Standard
“ EE-SX970-C1 EE-SX970P-C1
L-shaped
‘ EE-SX971-C1 EE-SX971P-C1
T-shaped,
slot
center EE-SX972-C1 EE-SX972P-C1
7 mm
Close-mounting
Through- | Connector Dark-ON/ .
beam type | model 5mm || jght-ON l'i”‘;]'fem EE-SX974-C1 | EE-SX974P-C1
(with slot) | (4 poles) (slot (selectable) |9
width)
T-shaped,
slot
center EE-SX975-C1 EE-SX975P-C1
10 mm
F-shaped
' EE-SX976-C1 EE-SX976P-C1
R-shaped
EE-SX977-C1 EE-SX977P-C1

Accessories (Order Separately)

Type Cable length Model
im EE-1017 1M
Connector with Cable
3m EE-1017 3M
im EE-1017-R 1M
Connector with Robot Cable
3m EE-1017-R 3M
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EE-SX97

Ratings and Specifications

T-shaped, Close-mount- T-shaped,
Type| Standard L-shaped slot center in slot center F-shaped R-shaped
7 mm 9 10 mm
NPN EE-SX970-C1 | EE-SX971-C1 | EE-SX972-C1 | EE-SX974-C1 | EE-SX975-C1 | EE-SX976-C1 | EE-SX977-CA
ltem PNP EE-SX970P-C1 | EE-SX971P-C1 | EE-SX972P-C1 | EE-SX974P-C1 | EE-SX975P-C1 | EE-SX976P-C1 | EE-SX977P-C1

Sensing distance

5 mm (slot width)

Sensing object

Opaque: 2 x 0.8 mm min.

Differential distance

0.025 mm max. *1

Light source (Peak wave-
length)

Infrared LED with a peak wavelength of 940 nm

Indicator

Light indicator (orange LED)

Supply voltage

510 24 VDC £10%, ripple (p-p): 10% max.

Current consumption

21 mA max.

Control output

Load power supply voltage: 5 to 24 VDC, Load current: 50 mA max., Off-state current : 0.5mA max,
50 mA load current with a residual voltage of 1.0 V max., 5 mA load current with a residual voltage of 0.4 V
max.

Protection circuit

Power supply reverse polarity protection; output reverse polarity protection;
overcurrent protection (only OUT2 on models with NPN output)

Response frequency

1 kHz min. (3 kHz average) *2

Ambient illumination

1,000 Ix max. with fluorescent light on the surface of the receiver

Ambient temperature
range

Operating: —25 to 55°C Storage: —30 to 80°C (with no icing or condensation)

Ambient humidity range

Operating: 5% to 85% Storage: 5% to 95% (with no icing or condensation)

Vibration resistance (De-
struction)

10 to 2,000 Hz 0.75-mm single amplitude (15-min periods, 10 cycles) each in X, Y, and Z directions

Shock resistance (De-
struction)

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Degree of protection

IEC 60529 IP50

Connecting method

Connector

Weight (Packed state)

Approx. 3 g

Mate- | Case/Cover

Polybutylene terephthalate (PBT)

rial Emitter/receiver

Polycarbonate (PC)

*1. The differential distance is the value when a sensing object is moved in a lateral direction to the slot.

*2. The response frequency was measured by detecting the following rotating disk.

Disk

Connector
Product Connector with Cable Connector with Robot Cable
Model EE-1017 EE-1017-R
Item Appearance ;—

Contact resistance

25 mQ max. (at 10 mA DC and 20 mV max.)

Insertion strength 20 N max.
Surplus strength 1.5 N min.
Cable length 1m,3m
Ambient temperature range | -10 to +60°C
Materials Housing Nylon

Contact Phosphor bronze
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Engineering Data (Typical)

Sensing Position Characteristics

Sensing Position Characteristics
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EE-SX97

Repeated Sensing Position Character-

istics
EE-SX970 EE-SX970 EE-SX970
Dark-ON Dark-ON Dark-ON
Insert ) Insgrt
direction dirocon a ;‘: direction
— d
Ad = £0.002
d B 9 d
- . Light-ON
Light-ON/ : > 3 . e  omON : > ) % 3.50 3.52 354 356
Distance d (mm) Distance d (mm) Distance d (mm)

Vee = 24 V, No. of repetitions: 20, Ta = 25°C

Differential distance = 0.025 mm max.

Note: Data is provided for dark conditions. Light in-
terference and the translucence of the sensing
object can affect operation.

I/0 Circuit Diagrams
Output :
: Output transisto . o
configu- Model 0 e?ation statusr Timing charts Output circuit
ration P
Connector pin
EE-SX970-C1 | :.lght \n?\camT - - 4\Vcc arrangement ;
EE-SX971-C1 | A | I
- R i ouT1 o 2
NPN EE-SX972-CA . D Gontral
output EE-SX974-C1 Ma'",t x output) £ ° 8
EE-SX975-C1 Light incident ered 3)2UT2 510 o 4
EE-SX976-C1 Light interrupted—D— : l z é % I(Control output)  24VDC o
Light indicator ON o GND (0 V)
EE-SX077-C1 | Light ndicator > I I — eeananC
: ON
LighttON | mnasior  orp
ouT2: Load1 Operates .
Dark.ON (r‘;?ay) Releases—zl— Connector pin
EE-SX970P-C1| ON i . - arrangement
- - OU(pUl 2 o‘ranme licator =< CC
EE-SX971P-C1 I — ! A '@J s T o ;
Load2 Operates 1 ouT1
PNP EE-SX972P-C1 (relay) Releases:—E Mai T L ® (Control output) gﬁmc o 3
EE-SX974P-C1 areui [ 1
ouPU | EE_SX975P-C1 Qo ol
ontrol
EE-SX976P-C1 : l oup) [ °
)
EE-SX977P-C1 | — — D 5 0v
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EE-SX97

. . (unit: mm)
Dimensions Tolerance class IT16 applies to dimensions in this datasheet unless otherwise specified.
Sensors
EE-SX970-C1
EE-SX970P-C1 ‘ gg

‘ / ‘ 5 Terminal Arrangement
- »w»}e«»é«» 32 7 ©) + Vee
Optical axis/ 1 { J22 LI ® 1 OUTPUT1
3.9 ® 2 OUTPUT2
6.8 13.4 ® - GND (0V)
08 26 5
! - kT\ :
2:1:*‘ [ 9 1 Mounting screw holes
\ Sit 3.7 i l 10.8
—== 13.8 3.7 [ X
‘ 21, A j‘;il » Two, M3
B ‘ 32| - ‘a/hfi L@L,A_{J}_k 7?4 -
; 7‘ 2001 ———»|
T + Four, R1.6 2\0
Indicator window Indicator window 5
ST
i1
rariw
T
do ®b
EE-SX971-C1
EE-SX971P-C1 | 26.2 |
‘ 2? ‘ Terminal Arrangement
Lol 1h 323 W ©) + Vee
Jo e, ® | 1 OUTPUTH
1 .
Optical axis 319 22 ® 2 OUTPUT2
‘ ] [0} = GND (0 V)
T
12.8 ‘
6.8 13.4
2,
\ . & ° ?‘TS’\ Mounting screw holes
7] I
| d =1 T
{ 10.8 ¥ ‘ st S [ 9 Two, M3
T ‘ y— 3 b | | p 155
. ISz 32|t «Q}? ‘ ‘»}:—Q}—w 7.2 *ﬁ}
f | ZHEN b 20<0.1 |

T f
Four, R1.6 /»lgl* \\‘D
Indicator window @

20
EE-SX972-C1 ]
EE-SX972P-C1 2l
= 3 Terminal Arrangement
T @® + Vce
i 126 28 @ | 1 | ouTPUTi
‘ ® | 2 | ouTpuT2
3 - —_
Optical axis 742% @ GND (0V)
13.7 —
&8 13.4
0.8 %

\
2.6
i 11
3.7 [ 9108 Mounting screw holes
‘ —1 l
é\ | j j.; i 22 Two, M3

T
i |
T ‘ T
Four, R1.6 - | le——— 20:0.1 ——|
20 TN
Indicator window Indicator window 7%7
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EE-SX974-C1
EE-SX974P-C1

Optical axis

0.8

Slit

Two, 3.5 dia.
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EE-SX97

Terminal Arrangement

+ Vce

1 OUTPUT1
2 OUTPUT2
- GND (0V)

®E|e6

Mounting screw holes

Two, M3

25 15.5
nm fre i
2
Indicator window J \@\@\@
EE-SX975-C1 -
EE-SX975P-C1 |
Terminal Arrangement
T [0) + Vce
""*'“* 26 @ 1 OUTPUT1
/ ‘ ] ® 2 OUTPUT2
Optical axis i 10 ;* ® _ GND (0 V)
o5 167 I
- 13.4
0.8 | 2.6
i !
= Nl ¢ ,
41 *T\ T 108 37 ‘ T Mounting screw holes
25 ‘ Slit = )
S0 RN G SR S ¥
! mea‘H u s @ 1 6[% : ?
Four, R1.6 i ‘ ] 20401 ——»
20 | f—
Indicator window Indicator window %‘%* T
S Tw
EE-SX976-C1
EE-SX976P-C1
3 Terminal Arrangement
Fk @ + Vce
| ® 1 OUTPUT1
. "**L"*E% ® 2 OUTPUT2
/ | @| - | aND(OV)
Optical axis
88 194 i 25 2.4 dia Mounting screw holes
0.8 | 5 26 .4 dia.
Bl !
il o= iy prs N
‘\w 108 37} f | T 2.6 dia.
: l ! “: - ‘ Two, R1.6
ﬁ 7*ﬁ ‘ 22 ‘ » 16.3:01
= ‘ ®© 120 ‘ = ~ * 7 M3
@ ‘ ‘ @»— 37 6;7 w?
H/ Iy
! 7:0.1

Indicator window

Indicator window

& 9
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EE-SX97

EE-SX977-C1
EE-SX977P-C1

Terminal Arrangement

|
RN ~® | 2 i outPUT2
| O I T A
Optical axis / 2.5 13.4 6.8

2.4 dia. ‘<i,‘ 2&6 0.8 Mounting screw holes
\”J Yy T\ - ! r i 2<I> * 4%;
‘ ‘ 1(1.8 Jﬁ:‘: | ‘ } 2.6 dia.
o R21 f ‘ 16.3 - 22 ‘ \& 16.3:01
] AT = ‘ \ /@ie ! B8 J M3
6.7 3.7 41 Y};gi $ ‘ {D,
' M 1 f | 7:0.1
] 2 7o
13.2 |

Indicator window

Indicator window

e_mM

Accessories (Order Separately)

Connector
Connector with Cable
EE-1017
Connector with Robot Cable Terminal Arrangement
EE-1017-R T® T ¥ T Brown
"® 1 ! Black
Te T2 whie
58, 8 20:5 1,000"% | 2515 L (8 15:5 | ﬁﬁ‘#’ijr'LWBhTe’ﬁ
T 5 %D @ - _._.J_ ..... L .......
10 ~—?ﬂ»®wﬂ§f } ,
| & % 1= !

Connector with Cable: EE-1017
Vinyl insulated round cord: 4 dia., 4 cores,
(Cross section area of conductor: 0.2 mm? insulator: 1.1 mm dia.)

Connector with Robot Cable: EE-1017-R
Robot instrumentation cord: 4 dia., 4 cores,
(Cross section area of conductor: 0.2 mm? insulator: 1.1 mm dia.)
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EE-SX91
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Slot-type Photomicrosensor (Non-modulated) -

EE-SX47/67

Global Standard Slot-type
photomicrosensors with 50- to
100-mA direct switching capacity.

* Series includes models that enable switching between
dark-ON and light-ON operation.

* Response frequency as high as 1 kHz.

» Easy operation monitoring with bright light indicator.

* Wide operating voltage range: 5 to 24 VDC

* Models in which the light indicator turns ON for dark-ON
operation are also available.

* A wide range of variations in eight different shapes.
* Flexible robot cable is provided as a standard feature. *2

A

page 5.

Be sure to read Safety Precautions on

*1. Pre-wired Models are available only in the EE-SX67 Series.
*2. Only for Pre-wired Models.

Ordering Information

CSM_EE-SX47_67_DS_E_5_1

¥

e

Connector [T Infrared light
Sensing | Connect- - . Output s Model
Appearance method |ing method Sensing distance configuration Ll e NPN output PNP output
Standard Dark-ON/Light-ON Incident light EE-SX670 EE-SX670P
(selectable) "3 |No incident light | EE-SX670A | EE-SX670R
Light-ON Incident light EE-SX470 EE-SX470P
L-shaped Dark-ON/Light-ON | Incident light EE-SX671 EE-SX671P
# (selectable) "3 | No incident light | EE-SX671A | EE-SX671R
Light-ON Incident light EE-SX471 EE-SX471P
TI-Shaped’ Dark-ON/LIght-ON Incident I|ght EE-SX672 EE-SX672P
siot center ' (selectable) "3 [N incident light | EE-SX672A | EE-SX672R
Light-ON Incident light EE-SX472 EE-SX472P
mounting Through- (selectable) "3 |No incident light | EE-SX673A | EE-SX673R
y beam | Connector 5mm || ight-ON Incident light EE-SX473 EE-SX473P
type (4 poles) (slot width)
Close- (with slot) Dark-ON/Light-ON Incident light EE-SX674 EE-SX674P
mounting ’ (selectable) '3 No incident light | EE-SX674A | EE-SX674R
Light-ON Incident light EE-SX474 EE-SX474P
T-shaped,
slot center Dark-ON/Light-ON ) .
10 mm “ (selectable) 3 Incident light EE-SX675 EE-SX675P
F-shaped
Dark-ON/Light-ON ) .
“ (selectable) 3 Incident light EE-SX676 EE-SX676P
R-shaped
Dark-ON/Light-ON ) .
' (selectable) 3 Incident light EE-SX677 EE-SX677P

*3. Dark-ON when the L terminal of the connector is opened, and light-ON when the L terminal and positive (+) terminal are connected. Do not connect the L terminal
to 0 V when using dark-ON operation. When using light-ON, it is useful to select the connector EE-1001-1. The L terminal and positive (+) terminal of this connector
are connected in advance.

OMmRON




http://sale.enproteko.com

EE-SX47/67

Pre-wired Models 1 Infrared light
. Output . . Model
Sensing . . " _ | Indicator Connecting
Appearance method Sensing distance corlfi:)g:ra il method NPN output PNP output
Standard
‘ EE-SX670-WR 1M 1En|i-sxe7op-wa
L-shaped
EE-SX671-WR 1M | EC-SX671P-WR
M
T-shaped,
slot center EE-SX672P-WR
7 mm ' EE-SX672-WR 1M 1M
Close-
mounting EE-SX673-WR 1M EE-SX673P-WR
Through- ™
9 Dark-ON/ , .
beaem [ |5mm Light-ON Incident | Pre-wired
Close- type (slot width)| (selectable) * | "IN Models (1m)
mounting ‘ (with slot) EE-SX674-WR {1 | EE-SX674P-WR
M
T-shaped,
slot center EE-SX675P-WR
10 mm ' EE-SX675-WR 1M M
F-shaped
a EE-SX676-WR 1M fﬁ-sxemp-wa
R-shaped
EE-SX677-WR 1M Eﬁ-sxenp-wa

* Dark-ON operation can be used when the L terminal is left unconnected or Light-ON operation can be used when the L terminal and positive (+) terminal are connected
to each other. Do not connect the L terminal to 0 V when using dark-ON operation.

Accessories (Order Separately) Connector Models

Type Igzgltfm Model Remarks
Connector EE-1001
EE-1001-1 L terminal and positive (+) terminal are already short-circuited.
EE-1009
EE-1006
. rm EE-1010
Connector with Cable . EE-1006
EE-1010
Connector with Robot 1m EE-1010-R
Cable 2m EE-1010-R
Connector Hold-down Clip EE-1006A For EE-1006 only.

* Refer to Accessories for details.

OMmRON
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EE-SX47/67

T-shaped, T-shaped,
Type Standard L-shaped slot center Close-mounting slot center F-shaped R-shaped
7 mm 10 mm
connocten EE-SX670 EE-SX671 EE-SX672 EE-SX673 EE-SX674
NPN e EE-SX670A EE-SX671A EE-SX672A EE-SX673A EE-SX674A EE-SX675 EE-SX676 EE-SX677
models EE-SX470 EE-SX471 EE-SX472 EE-SX473 EE-SX474
Pre-wired | EE-SX670- EE-SX671- EE-SX672- EE-SX673- EE-SX674- EE-SX675- EE-SX676- EE-SX677-
models | WR WR WR WR WR WR WR WR
CORNECio EE-SX670P EE-SX671P EE-SX672P EE-SX673P EE-SX674P
PNP —— EE-SX670R EE-SX671R EE-SX672R EE-SX673R EE-SX674R EE-SX675P EE-SX676P EE-SX677P
models EE-SX470P EE-SX471P EE-SX472P EE-SX473P EE-SX474P
Pre-wired | EE-SX670P- | EE-SX671P- | EE-SX672P- | EE-SX673P- |EE-SX674P- | EE-SX675P- |EE-SX676P- | EE-SX677P-
ltem models | WR WR WR WR WR WR WR WR
Sensing distance 5 mm (slot width)
Sensing object Opaque: 2 x 0.8 mm min.
Differential distance 0.025 mm
Light source GaAs infrared LED with a peak wavelength of 940 nm
Indicator *1 Light indicator (red) (turns ON when light is interrupted for models with A or R suffix)
Supply voltage 5to0 24 VDC +£10%, ripple (p-p): 10% max.
Current consumption 35 mA max. (NPN models), 30 mA max. (PNP models)
NPN open collector: 5 to 24 VDC, 100 mA max.
100 mA load current with a residual voltage of 0.8 V max.
40 mA load current with a residual voltage of 0.4 V max.
Control output OFF current (leakage current): 0.5 mA max.
PNP open collector: 5 to 24 VDC, 50 mA max.
50 mA load current with a residual voltage of 1.3 V max.
OFF current (leakage current): 0.5 mA max.
Response frequency *2 1 kHz min. (3 kHz average)
Ambient illumination 1,000 Ix max. with fluorescent light on the surface of the receiver.
Ambient temperature range | Operating: —25 to +55°C, Storage: —30 to +80°C (with no icing or condensation)
Ambient humidity range Operating: 5% to 85%, Storage: 5% to 95% (with no icing or condensation)
n n i Destruction: 20 to 2 Hz (peak acceleration: 100 m/s?
pbratichlies stancy 1.5-mm doublg am;;I(i)'t?J(()ie fo§'32 h (4-min periods) 22ch/in)x, Y, and Z directions
Shock resistance Destruction: 500 m/s? for 3 times each in X, Y, and Z directions
Degree of protection IEC60529 IP50
Comecting methad | o e B 1y " (17024 cable enh 1 )
Wei- | Connector models Approx. 3.1 g | Approx. 3 g Approx. 2.4 g | Approx.2.3g | Approx.3g Approx. 2.7 g | Approx.2.2g | Approx.2.2g
ght | Pre-wired models Approx. 18.9 g | Approx. 17.3 g | Approx. 17.8 g | Approx. 16.8 g | Approx. 17.1 g | Approx. 18.3 g | Approx. 16.9 g | Approx. 16.9 g
Ma- | Case Polybutylene phthalate (PBT)
teri- | Cover
al Emitter/receiver Polycarbonate

*1. The indicator is a GaP red LED (peak wavelength: 690 nm).
*2. The response frequency was measured by detecting the rotating disk shown at the right.
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Engineering Data (Typical)

Sensing Position Characteristics

Sensing Position Characteristics
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Repeated Sensing Position Characteristics

‘
a d
o
@

Dark-ON Dark-ON 2 e
ark- &

TrON TrON SOFF
®
>
2
= Ad2
e [
3 Ad3 Ac‘ﬂ

ad4
[ T
Ad5
d
- ON
Ta=-25°C [Ta = 55°C| Ta = 25°C
Tr OFF Tr OFF
0 70 20 30 40 50 60 0 30 40 50 60 0 300  3.02 304 306 308

Distance d (mm)

I/O Circuit Diagrams

Distance d (mm)

Distance d (mm)

Vee =12V, No. of repetitions: 20, Ad1 = 0.002 mm,
Ad2 = 0.004 mm, Ad3 = 0.005 mm, Ad4 = 0.02 mm,

Ad5 = 0.04 mm

Note: The data applies to dark status. Operation may
be affected by external light interference or light
coming through the sensing object.

NPN Output
Output e Terminal N
Model configuration Timing charts I Output circuit
Incident
Interrupted —:I— . .
Ligntindicator  ON oy Shct))rt;cwcwted
Light-ON (.()re(d)t 05,5 © te?’r'mﬁgrand
utpul
tragsistog o — positive @ terminal
Load Operates
EE-SX67[] (e.g., relay) Releases—:I—
EE-SX67[1-WR gident
Interrupted —:I—
Light indicator ~ ON Open bgtween ——— -
Dark-ON (red) OFF_:l_ @t_terrgnfl aqd Ny (“93; indicator ] o
Output ON positive ermina re '
tr:n';jslor OFF j_: *{1 !
—
Load Operates
(e.g., relay) Releases:I—: ‘ Main O (Control output) ZA:OVDC
circuit
Incident j 100 mA max.
Interrui ted—:— N i [ €]
P 1
Light indicator ~ ON Short-circuited
Light-ON (red) OFFj—: between ) ——
9 Output ON @ terminal and *The termina! arrangement depends on the model.
EE-SX670A transistor OFF positive @ terminal Check the dimensional diagrams.
Load Operates
EE-gig;;Q (e.g., relay) Releases—:I—
EE-SX673A Incident
- Interrupted
EE-SX674A (Ligg; indicator N ] m gpten b‘etV\ieer:j
erminal an
Dark-ON © OFF - .
Output ON ositive @ terminal
ows, OV [ | positve®
Load Operates
(e.g., relay) Releases
. B I?ight indicator o l &)
Incident
EE-SX470 S s p QL e
EE-SX471 Light indicator ~ ON
EE-SX472 Light-ON e Og;—zl— Main To4w0C
Output PR
EE-§§3;2 tr:nzrstor OFF—:I— cireuit
- Load Operates 1
(relay) Releases—:— ' l

*1. Do not connect the L terminal to 0 V when using dark-ON operation.
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PNP Output
Output _ Terminal A
Model configuration Timing charts ARSI Output circuit
Incident
Interrupted —|:]— . i
Light indicator  ON Short-circuited
oN | T ] e
Output
transistor OFF positive @ terminal
Load Operates
EE-SX670P (i) Releases — I
EE-SX67CP-WR ncident
Interrupted—:— Open between
Light indicat ON
Dark-ON (rlgd) mlester OFF—E— @ terminal and [— _L_' T - j\o'
Output ON:] = positive @ terminal A ooy 2,
tr:nF;?stor OFF *1 : red [ @ _.
Load Operates [ r v
(relay) Releases:]—[: ‘ Main : +* ouT 2AIOVDC
circuit —IC
Incident Load
Interrupted—|:]— Short-clreuited : [ I© (
Light indicator ~ ON ort-circuite:
) d) o between re————— 7
Light-ON (re OFF inal and *The terminal arrangement depends on the model.
S;:zrsttor ON pogt'teggnta(ar?nal Check the dimensional diagrams.
OFF 1TV I
e
: (e.g., relay) Releases
EE-SX672R
EE-SX673R Incident
EE-S4F e — Open between
Light indicator ON:]_E
terminal and
Dark-ON | 9 OFF C .
Output ON positive @ terminal
tr:nsiustor OFF :]_[: *1
Load Operates
(e.g., relay) Releases:]—[:
Incident | /;L_ight indicator (red) o ]. @
EE-SX470P Interrupted—|:]— 1 j
EE-SX471P Light indicator ~ ON ~ L
A A
EE-SX472P Light:ON | (@ 0;;—:— Main I\ + lour 50 e
. Output ircui ~1C
EE_Eii;iE tr:nslijstor OFF—[:I— | c'"l:u"
Load Operates 1 ©
(relay) Releases—|:]— o .

*1. Do not connect the L terminal to 0 V when using dark-ON operation.

Safety Precautions

Refer to Warranty and Limitations of Liability.

| /\ WARNING | Precautions for Correct Use

This product is not designed or rated for ensuring Make sure that this product is used within the rated ambient
safety of persons either directly or indirectly. environment conditions.

Do not use it for such purposes. @ Installation

* When direct soldering to the terminals, use the following guidelines.

Precautions for Safe Use Soldering Conditions

Temper- | Permissible
@ Operating Environment tem | "ature time promirks
These Photomicrosensors have an IP50 (conforms to IEC) enclosure Soldering | 350°C The portion®etwgkin the base of the
) 3 s max. terminals and the position 1.5 mm from
and do not have a water-proof or dust-proof structure. Therefore, do iron max. the terminal base must not be soldered.

not use them in applications in which the sensor will be subjected to
splashes from water, oil, or any other liquid. Liquid entering the
Sensor may result in malfunction.

» The terminal base uses a polycarbonate resin, which could be deformed by
excessive soldering heat, resulting in damage to the product's functionality.

® Lot Number and Model Number Legend

In the following diagrams, 376d EE-SX[ 170
indicates the lot number and factory
where the product was
manufactured. Do not include this
code with the model number when
ordering.

Model number
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Dimensions

Sensors
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(Unit: mm)

Tolerance class IT16 applies to dimensions in this datasheet unless otherwise specified.

EE-SX670/670P
EE-SX670A/670R
EE-SX470/470P

Terminal Arrangement

MmH| @ Vce
2) L L*

(3) | ouT OUTPUT
@| o GND (0 V)

* Pin 2 is not used for the EE-SX470.

| 25.4 |
19
| 1 Two, 3.2 dia.
T holes
6.95 H H
4
19 Four, R1 S
le—13.4 — 08
‘5$‘ e
Ll
T | 1]
Optical - 2
axis f
T [ ] 138
8.4
55 3.8 dia.
holes
33.8 Indicator window U
i BICIC
* u‘
DG
2.54 0.3 0.7

EE-SX671/671P
EE-SX671A/671R
EE-SX471/471P

Terminal Arrangement

1) ® Vce
) L L*

(3)| ouT OUTPUT
@ © GND (0 V)

* Pin 2 is not used for the EE-SX471.

')62 |
19— Four, R2
sz {1
14.5 et
l LY $ our, R1
—o- 3
1
il —C L
1 RGNS Indicator window
[o]elelo)
254
[e—13—»|
|e—13.4 —»| 6.35
0.8
-5 =
T 8*3 Optical axis 1 o ;
a—]
o f Two, 3.2 dia. holes T
i r 21 03 F 15.5
6.2 ) 7.2
v0.7 ‘
06 695

EE-SX672/672P
EE-SX672A/672R
EE-SX472/472P

Terminal Arrangement

M| o Vce
2) L L*

(3) | ouT OUTPUT
@ o GND (0V)

* Pin 2 is not used for the EE-SX472.

[—13.7—>|

el 3

- |
2% o ENEN N je
P
0.8 le—13.4—
e -
—a—F l {— Optical axis
¢ Indicator window
1f | 43 Four R1s 202 b |8 I
RIPEN o jr d
A 1 ' T
6.3 A 6.3
v v |25 | ]
Four, R1 I HHH
6.2 38 |
25 ¥ i of 10/ 10] (o
0190
0.3-=p t=-0.7 254
19 [—— 13—

EE-SX673/673P
EE-SX673A/673R
EE-SX473/473P

Terminal Arrangement

1) ® Vce
) L L*

(3) | out OUTPUT
4| © GND (0 V)

* Pin 2 is not used for the EE-SX473.

Two, 3.2 dia. holes

o
*m

] Y
T Optical axis 4T >
| ! *
222 144
{
2.8 O
4?9
¥ l
6&2 3'8¢ Indicator window
VOO U‘
0.7

2.54

0.3+
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EE-SX674/674P EE-SX675/675P
EE-SX674A/674R
EE-SX474/474P Terminal Arrangement Terminal Arrangement
M| @ Vce M @ Vce
2] L L* @2 L L
(3)| out OUTPUT (3)| ouT OUTPUT
@| o GND (0 V) 4| © GND (0V)
* Pin 2 is not used for the EE-SX474.
je——16.7 ——»
Optical axis 71
Two, R1 ‘«7» Two, 3.5 dia. holes > > 6#35 -
* \‘ ~ Indicator window 1
7 $ E§ 104
0.8 13.4 —»
Fﬁ 5 Optical axis
Sensing R DU
1 il window’ T L |
2T 7{ 13 ‘ Indicator window
| |
13 37,
l ®) ! \_[; ® ;4 -
0.8 0.1 6 Tyl
™ zﬁa %@ ) | E -
Optical axis ; T—n_ | % 3.2 2.5 @ L ouTe
1 e oh 138 i
21 03 3 0.7 P o/ 10
X 1 i H: 03 1566
0.7 : = 26 19.5 2.54 4
4 13—
0.6 e——16.7 —
EE-SX676/676P EE-SX677/677P
Terminal Arrangement Terminal Arrangement
M| @ Vce M| @ Vce
2) L L ) L L
(3) | ouT OUTPUT (3)| out OUTPUT
4| o GND (0 V) 4| o GND (0 V)
Optical axi: . -
prical axis 187 Optical axis
& & =N =
= =
25 | | ‘ i)
2.5
-7 > [+—13.2 —» - 13.2 — L
6.35 o8 Sensing 7 —»|
e 13.4 —» 7l . window
5 08 08 7 k135.4 —
? | Optical axis | ‘ g Optical axis
‘ v =
o T ‘\] == ; }
‘ Indicator window 9 fz 9 "3 Indicator window
22.2 f EE. ¢ ¢ 222
8.4 \‘3> / 131’ [ @ ?vienndségvg <> [ s.tt ,.3, T
6 7 7 13.6
I TE : . } |
?5 e? T? T -T“ 251 | @ Lqure
3.8 3.3 ¢ ts‘s THIH!
6.2 =J= 3.3 6.2 HiH
i Hg B
00 0.3 0.3
O 2.54 Two, 3.5 dia. holes 07 0.7 { Two, 3.5 dia. holes O R 2.54
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EE-SX670-WR/670P-WR EE-SX671-WR/671P-WR
Terminal Arrangement Terminal Arrangement
Brown Vce Brown Vce
Pink L Pink L
Blue GND (0 V) Blue GND (0 V)
Black OUTPUT Black OUTPUT
26.2 - )
R1 R3.5 19 ptical axis
T | Optical axis } | } T
0% Dt 4—‘ <+ 32} I %}——#ﬁ}@}%s,?s
T
19 R1 8 I 18.7
3.2 dia. ks
Indicator window ‘
25.4 i 2
f«—13.4 —|
= 5n Optical axis 08 635 LU\
] e 13.4 — Robot cable of 2.8 dia., 4 cores,
r ‘ ] / 13 Il (0.15 mm2 with 0.8 mm dia. insulator);
T 9 N 2] A Standard length: 1 m
1.2 } t 7T
] 6.35,
Sensi —13.4 —
l a4 3 ] 188 w‘ienndscl)r\;\/g % -5 -] Optical axis Sensing 0.8]
26.2 - ¥ q i g window
I I = | | I "
T U IS / ! s ‘ S— - f 2%b>*$
25 h —
; # ; T ] A ez | |
1 | 155 f 46dia] 2.8 =17
7 e ssaa  980m ; 6} J@L,@\ T =S ‘
Indicator window " Robot cable of 2.8 dia., 4 cores, 3.6 L719 — )
(0.15 mm? with 0.8 mm dia. insulator); 3.2 dia.
‘ Standard length: 1 m
EE-SX672-WR/672P-WR EE-SX673-WR/673P-WR
Terminal Arrangement Terminal Arrangement
Brown Vce Brown Vce
Pink L Pink L
Blue GND (0 V) Blue GND (0 V)
Black OUTPUT Black OUTPUT
e 137
f—7|—= j
g o 126 T Optical axis
! | o3 1fe ]
Optical axis —r 12.8 3*5 — (6-?5)
| Fora—
s | | A1 7] 324
le— 134
0.8
6.35 le—13.4 — rs" Optical axis
Sensing |0.8 5w (- , -
window _ _" ‘ Optical axis B T Jﬁ 7 j} 2 } ;\ f
Il
i 1 E:i 2 I L } - :
| Sensi
13 ‘ g'jri[i l ‘ Indicator 144 ‘ 2 dia. wingow’ ‘
0 - e ?7* window 26.2 I
| ‘ R1.6 262 84 /| J —= [:: ‘
b L@ : ' | %f 11 It T |
¥ T ] ‘ ] ¥ gl 8.9 ‘ Indicator window ‘
10.3 ‘ Mgy 25 | w :
1 | 1
l 2 2 i Robot cable of 2.8 dia., 4 cores,
/.L3 (0.15 mm? with 0.8 mm dia. insulator);
Robot cable of 2.8 dia., 4 cores, [ Standard length: 1 m
4.6 dia. (0.15 mm?2 with 0.8 mm dia. insulator); 4.6 dia.
19 Standard length: 1 m i
26
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EE-SX674-WR/674P-WR

R1

3.5 dia.

gy

fe— 7]

M
N

HJ\J

7
/L(
Optical axis 3T

o

I's
il ]

je

Indicator window 2

Robot cable of 2.8 dia., 4 cores,

Terminal Arrangement

Brown Vce
Pink L
Blue GND(0V)
Black OUTPUT

(0.15 mm? with 0.8 mm dia. insulator);

Standard length: 1 m

13.6 —|
e

_V

6.2
(O ;

Optical axis

4.6 dia.l

=4

™~
o
{0 =

Sensing 0.8
window
2i:f
15.5
v 26|
2.8

EE-SX675-WR/675P-WR

Sensing
window
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Terminal Arrangement

Brown Vce
Pink L
Blue GND(0V)
Black OUTPUT
Optical axis %1 0—~
g [, ]
I > 6.35 26
Al

26.2

Optical axis
Ny

Indicator window

-

8.4

g_’_‘;
I:"

T

Robot cable of 2.8 dia., 4
(0.15 mm?2 with 0.8 mm di
Standard length: 1 m

46da| |

cores,
a. insulator);

13.4
16.7

EE-SX676-WR/676P-WR

Terminal Arrangement

Brown Vce
Pink L
Blue GND(0V)
Black OUTPUT
;
IR
Optical axis A
25 | [,
—7
—13.7—+|
132 —™=
13.4— 6.4 e Serasing
Optical axis rS*‘ |7 4J Wwindow
- —_—
ST A
| 9 t
] 9 I
L —~H——0.8
l |, 3 L)
8.4 ﬂ—‘* 26.2 w €> ‘
‘ 13 ‘
= | o] |
A ! |
Indicator window 2 3.3 11 ]
u > 3.5 dia.
Robot cable of 2.8 dia., 4 cores,
(0.15 mm? with 0.8 mm dia. insulator);
4.6 dia. Standard length: 1 m

EE-SX677-WR/677P-WR

Terminal Arrangement

Brown Vce
Pink L
Blue GND(0V)
Black OUTPUT
fol | [
L A N
HEE Optical axis
- 25
77—
[+—13.7 —>|
[+—13.4 —»|
Optical axis

Indicator window

25

| ol 0 ]

6.4 Sensing
window
le—t{7 >
2] e
0.8 9
K Fome,
‘ 7 13
JEA *
‘ 33
: ja
M
(0.15 mm?with 0.8 mm d
4.6 dia. Standard length: 1 m

Robot cable of 2.8 dia., 4 cores,
ia. insulator);
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EHTE/ERE

B EE-SPX7438) EE-SPX843%! EE-SPX841%!

o BB 3 6mm(BIEEIE) Smm(BiEEIE)
AR RS TiERARE1 X 0.5mm LI E TiEREEE2 X 0.8mm LLE
FEZ=RERE 0.05mm LT

FR(ZEFERR)

GaAs #I7ME3 — 188 (A E5248)(940nm)

BRE *1

ANBFEIE(RLER)

% 1. GaAlAs fI taLED(HE{E 3% % K660nm)

S ETE DC5 ~ 24V *+ 10% + & (p-p)5% LT *2. AIBFIMS B IBRE KB A EARSEEHE o WEEF
JHFEER SES{E15mA LUF » &R K{E50mA LR
NPN ER#aH : & EREEDCS ~ 24V » BEHEHR50mA LUF
ekl ZERERER1.0V LU T (BEHER50mA BF) »
TR EER0.4V LUT (BEER10mA BF) e
FEZESER %2 500Hz s
BEE(EREE SREEBE BESE - KB %3,0000x LUF ~
EEEE BI{ERS 1 -10 + 55°C {R1785 1 -25 ~ +657C A
BEZEE E){ERF : 5 ~ 85%RH {#7F#¥ : 5 ~ 95%RH e
IRBN(IA) #RIE1.5mm X,Y,Z & F52h - - EaY
EE(MR) 500 m/ S2 X,Y,Z& 5 H3 7% — = I
REEALIE IEC #f48IP50 ARREE
EEAR EinaRE = u
58 #92.49 [© o] R
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S LY ial EE-SPX743/8438! pr i
byl
[EiBHa
EilE
HiiTteR
EE-SX91
EE-SX
1187
EE-SX
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KEET EE!E# d I g

Tr ON

A% T oFF Tr OFF
i 0 1 2 3 4 5 6 0 1 2 3 4 5 6

BERd (mm) BEfd (mm)

| EE-SPX741%!

hi

HH

i SEEFON FESEAFON

Tr ON Tr ON

ARG

EABA ¥ BATIF

|
- O 7o

R51E

pir B
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35 W17 HAB SR 2 & & B #752D 2 CADERE33D:2 CADEHY © -
QFHRq— #ERACADE X A] AOMRON Industrial Web#8ifi(http://www.fa.omron.co.jp) F & © (NI : mm)
£
EE-SPX740%! ) CADRR
EE-SPX840%! L s} 34 AHIETID [ CAD#EH ]

Y
O
. L N { *
— 138 ?1*67 i 19 25 LS
L | 2
EEEEE_ N
REzsEX740 ! = mm(gmsmm{ Eﬁ s
. . | StEh(ENE0.5mm) 6.6 —T3TpT 2.¢35 REST
212 ] (@) = GNDOV

152 —*

— ® | out OUTPUT
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Broad Slot-type Photomicrosensor

EE-SPX303N/403N

CSM_EE-SPX303N_403N_DS_E_1_1

A Wide Slot Width of 13 mm and Superior
Resistance to Light Interference and Noise.

* Noise resistance equivalent to photomicrosensors with built-in amplifiers.
* Resistance to common noise at least 30 times that of previous models.

* Resistance to inverter noise at least 10 times that of previous models.

* Reverse polarity protection built in.

A Be sure to read Safety Precautions on
page 3.

Ordering Information

3

Sensors [ Infrared light
Appearance Sensing method Ser(':l':tgvﬂ':ttz)n ce Output type 8 on(f)i;tlﬁ':tti o Model
Dark-ON EE-SPX303N
Through-beam type 13 mm NPN
. output
(with slot) (slot width) utpu
Light-ON EE-SPX403N
Accessories (Order Separately)
Type | Cable length Model
Connector EE-1001
EE-1009
im EE-1006
Connector with EE-1010
Cable om EE-1006
EE-1010
Connector with im EE-1010-R
Robot Cable 2m EE-1010-R
NPN/PNP Conversion Connector 0.46 m (total length) EE-2002

* Refer to Accessories for details.
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Ratings and Specifications

Item Models

EE-SPX303N, EE-SPX403N

Sensing distance

13 mm (slot width)

Sensing object

Opague: 2.2 x 0.5 mm min.

Differential distance

0.05 mm max.

Light source

Infrared LED (pulse lighting) with a peak wavelength of
940 nm

Indicator

Light indicator (red)

Supply voltage

12 to 24 VDC +10%, ripple (p-p): 5% max.

Current consumption

15 mA max.

Control output

NPN voltage output:
Load power supply voltage: 12 to 24 VDC
Load current: 80 mA max.

OFF current: 0.5 mA max.

80 mA load current with a residual voltage of 2.0 V max.
10 mA load current with a residual voltage of 1.0 V max.

Protection circuits

Power supply reverse polarity protection,
Output reverse polarity protection

Response frequency *

100 Hz min.

Ambient illumination

3,000 Ix max. with incandescent light or sunlight on the surface of

the receiver.

Ambient temperature

Operating: —10 to +55°C

range Storage: 25 to +65°C
. . Operating: 5% to 85%
Ambient humidity range Storage: 5% to 95%

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude for 2 h each

in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Degree of protection

IEC IP50

Connecting method

Special connector (soldering not possible)

Weight

Approx. 4 g

Material

Polycarbonate

Engineering Data (Typical)

Sensing Position Characteristics

EE-SPX303N
Dark-O Dark-ON
Tr ON Tr ON
[T=T11+¢
[ |
Tr OFF | | Tr OFF
0 1 2 3 4 5 6 0 2 3 4 5 6
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Distance d (mm)

Distance d (mm)
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EE-SPX303N/403N

* The response frequency was measured by
detecting the following rotating disk.

<

Disk
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EE-SPX303N/403N
I/O Circuit Diagrams

NPN Output
Output _— —
Model A . Timing charts Output circuit
configuration 9 P
Incident :
Interrupted
Light indicator ~ ON :
(red) OFF
EE-SPX403N Light-ON Output ON |
transistor OFF __ .
Load 1 Operates Light = ¢4 @
(relay) Releases —IZ]— y indicator
i (red) ’ 1510
H G} 3mA Load 1
Load 2 L v
74 E Main T out L
i ) 12024 VDC
Incident :
Interrupted
Light indicator ~ ON
(red) OFF _:_ . N . -
Voltage output (when the sensor is connected to a transistor circuit)
EE-SPX303N Dark-ON Output “Hm
transistor OFF
Load 1 Operates :]_[:
(relay) Releases
Load 2 H
L

Safety Precautions

Refer to Warranty and Limitations of Liability.

| /\ WARNING | | Precautions for Correct Use

This product is not designed or rated for ensuring Make sure that this product is used within the rated ambient
safety of persons either directly or indirectly. environment conditions.

Do not use it for such purposes. ® Wiring

* Connection is made using a connector. Do not solder to the pins
(leads). The pins (leads) are soldered to the internal board of the
Sensor. Therefore, direct soldering of the pins (leads) may result in
an internal disconnection causing malfunction.

¢ When extending the cable, use an extension cable with conductors
having a total cross-section area of 0.3 mm?2. The total cable length
must be 2 m maximum.

e To use a cable length longer than 2 m, attach a capacitor with a
capacitance of approximately 10 uF to the wires as shown below.
The distance between the terminal and the capacitor must be within
2 m. (Use a capacitor with a dielectric strength that is at least twice
the Sensor's power supply voltage.)

©) 1210 24 VDG
® ;
A capacitance o;L*
ouT 10 pF min.
o _
e} oV

Extension cable

FZ m max—|

* Make sure the total length of the power cable connected to the
product is less than 10 m even if a capacitor is inserted.

OmRrRoN
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EE-SPX303N/403N

(Unit: mm)

Dimensions Tolerance class IT16 applies to dimensions in this datasheet unless otherwise specified.

Sensors

EE-SPX303N, EE-SPX403N

Indicator window

4
&
=]

N 19 26 ‘ o
Sensing window
Four, R1.6 I:I (0.5%x2.2)
=€
H == Y 3.2 Terminal Arrangement
2071t] L{F | ! o ) n Vee
fofelo 03] l
sog |2 07 @ | out OUTPUT
> —
lk—195 (3) = GND (0 V)

Accessories (Order Separately)
* Refer to Accessories for details.
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